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/ Moſt Reverend Father in G ob, 


THO MA $ 


Lord Atchbiſhop of CanTiaBunr, 
"| _ Primate of all ENGLAND, & c. 


The Surviving Pena of the Honourable 
j Mr. BOTLE's Lzcrvass. 


| May it pleaſe Tour Grate, 
BS May juſtly put theſe Lscrurss 


= owing to You : For having the 
Honour to be a Member of 

the Royat, Soctery, as well as a Divine, 
I was minded to try what I could do towards 

N the Improvement of Philoſophical Matters 
to T e Uſes ; ng en — a 
cheme 


under your Graces Patronage, 
their Publication being who 


n 


ö 1 11 7 
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art of, and when 1. bad little elſe to do, 
rew up what IJ had to ſay, making it ra- 
ler the diverting Exerciſes of my Leiſure 
ars, than more ſerious Theological Stu 
thts. This Work, (although I made a con- 
ſiderable Progreſs in it at firſt, whilſt a No- 
velty, yet) having no Thoughts of Pub- 
liſhing, I laid aſide, until your Grace, be- 
ing mformed N Deſigu by ſome of my 
Learned Friends, both of the Clergy and 
Laity, was pleaſed to call me to the unex- 
fed Honour of Preaching Mr. Boyles 
 Leervats: An Honour J was little aware 
of in my Country-Privacy, and not much 
acquainted with ' Perſons in high Stations, 
and not at all, particularly, with your Grace. 
So that therefore as it pleaſed your Grace, 
not only to confer an unſought profitable 
Honour. upon me (a Stranger) but alſo to 
continue it for 'I'wo Years, out of Your 
' good Opinion of my Performance, in ſome 
meaſure, anſwering Mr. Boyle's End; fo I 
can do no leſs than make this publick, grate- 
ful Acknowledgment of your Grace's great 
and unexpected Favour, * wg 


But it is not my ſelf alone; but the whole- 
Lo rv alſo is beholden to your Grace's 
kind and pious Endeavours, It was You 
that encouraged this noble Charity, and 
aſſiſted in the Settlement of it, hp e Ho- 
nourable Founger's Life-time ; and ſince his 
Death, it was You that procured a more 
woe, EU certain 


eme of what 1 have here publiſhed 'al 
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e "itt. otros. r iQ. uu u—C vo Vat anon. fro a a mc 
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__, roDnDicamanc 
certain Salaty for the LIV UAE RS, paid, 
more conſtantly and duhy than it was be⸗ 
eee wit) 200. 279 ven gat 

Mad AD var of bas le obcet 


- Theſe. Benefits as I. my, ſelf have been, 
Sharer of, ſo 1 ſhould be very ,ungratefu] 
| ould I not duly acknowledge, and repay 


** 


* It may not only gratify the Reader's Curioſity, but al- 
ſo be of Uſe for pteyenting e in Time to 
come, to give the following Account of Mr. Boyle's Lec- 
tures, 

Mr, Boy » by a Codicil, dated July 28. 1691. and an- 
nexed to his Will, charged his Meſſuage or Dwelling- Houſe 
in St. Michael's Crooked«Lane, London, with the Payment of 
the deat Yearly. (Rents and Þrodidcitheteve, to ſeme Lear- 
ned Divine in London, or within the Bills of Mortality, to 
be Klected for a Term not exceeding Three Years, by his 
Grace the preſent Lord Archbiſhop of Canterbury (then 
Dr. Tenn, Sir Henry Aſburſt, Sit John Rothiram, and 
John Avelyny Net. The Budget he appointed thoſe Lec 
tures for, was, among others, to be ready to 7 real lern- 
plet, and to anſwer ſuth new Objeitiont and Diffienttier, at 


Wight be flartedt to whith good Anſivert had not been made. 
And alſo, To Preach Fight Sermons in the Year, the firff 
Monday of January, February, March, April and May 


k 


and of September, October and November, The Subje 
of theſe Sermons Way to be, The 3m of the Chiiftiay 
Religion againſt wotorians Infidels, Vit. Abet, Te, Pas 
fan, Jownr, and Mahometans, not deſtending lower to any 
Controverſier that are among Chriftian: themſelver, But by 
. Reaſon the LeRurers were ſeldom continued above a Year, 
"and that the Houſe ſometimes ſtood Fer and Tenants 
brake, of failed in due Payment of their Rent, therefore 
the Salaty ſometimes remained long unpaid, or could not 
be gotten without ſome Difficulty 1 To remedy which In- 
convenience, his preſent Grace of Canterbury procured A 
War Stipend of 50 l, to be paid Quarterly for ever, charg- 
ed upon a Farm in the Pariſh of Brill, in the County of 
Bucks : Which Stipend 8 very duly pald when 
demanded, without Fee or Rewaid, 
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ted Thanks and good 
e itifinite Rewarder of well. do- 
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1 hate had the Hunbur ef Prruch. 


5 Wat gra Improver of Na 
4 1 tn all W hots 


rural Knowledge; %, i 
tiny; 1 4% ont of a Prodie Bud, as well ar 


In Pur fit off his | Fe. For it u, I 
ſettled Opinron, that nothing tended more 
eultivate true Religion and Pity in a Man's 
Mind; that'd thorough F in ly Ch 
And farb Eil it manifeſtly had in him 
ele, Prom divers of ll, pubHihed Ple- 
er; from hi, conſtant Deporoment in n. 
— . => w_ 4 . 

op without a Pauſe, and vi- * - 
Able Stop in his Diſcourſe; a, "or 
from 'the noble Foundation of his Lettre, 
for the Honour of G ov," and the uy 
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To the READER. 


tb bY Boyle) 4 
IM : 2D Ache 


W I ">. 5 ö | 
Xo that Ay bett 


his 
225 e to his Intent, than to attempt a 
monſiration of the Being and Attributes of 


8 V 1 what Ii may call Hr. Boyle g own, 

th * : 72 | 978555 Way. And, be- 
t for his % 

ir Method, N reaſdn n0 


Se 
pals and ingenious Predeceſſors in 


e. 13 29777 44,01 Purpoſe, by 
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To the REA DER. 


eloquent. Arch+Biſho 4% Candeay, | 2 1 
bear, e e , fn 

of 8618 but never. ſaw it favs 
775 theſe. learned and ingenious Aut 172 
as.th C Creation. is an ample. Subjetr,. (0 bits, 
4 R t .qv01d doing. over. 
What t befor bad dong z and for that, "Rea. 
/on did mot, for many Tears, 04d thrir Baaks 
until I had finiſb d my own. But when 7 came 


to „ oh what each of. us had done, I. foxnd 
Hin many Tings to haus been anticiga . 
(re by ſome,or at her of 1599 of efpecially.h 

riend, the late great Mr. _ And f 
fore in ſome Places I ſhorten' 0 Diem 
(nd referr'd\ta_them;, and in A few.orherg, 
Where the Thread of my Diſevur/o. ants 
bave been interrupted, 1. have made.uſ6.of 
their Aut harity,. as: the bel Judges a 
He hay er ee 557 
c 72 Het £:44M1S,. e 

| Products... * the. 725 . 
with any, 


mention d 
and not. .accardiug ty. ec 1 b 72 5 
hope he e 2 ; Pla 


hk me. no Pla 

vecauſe. 1 can aſſi pA have along „* TN 
{was aware. Wit its). cited. N Aue with 
heir. due. Projje. And it is fcarce Pefhble, 
when Men ST on the ſame, or a Subjett near 
a-kin, and the Obſervations are obvious, but 
that they muſt often hit upon the {ame Thing: 
And frequently this may happen from Perſons 

aking b/eruations about one, and the\ſame 
7 Hing, without known 2 hat each other hath 
toner which indeed, u en the. firſt Edition of 


elation- to 
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T6'the READEx. 
Boot ther pr printed off, I Hund to 
Ze ee 


how at hand, it bving 'a v 
prom eh — ac Years Yee Nas, it 


| * Ve , ef ted or three Thiner, 
9575 1 only h ** 


not been tblerab pr 
aher before, "but are ere well 54 
len, Gentlemen, De Spd 


ase aa ae wok RY hat tn 


nei Feather, be Mechinifm of wie 


radar = eee Hove ror 
ar different from wha e 

Yented in my Fig," 18," &c. "But 1 ris err” by 
Traub, then ough wor" the Ele 355 df my 
ure, "But -#s e the other ferences, 
hey are” accidental, ore by our taki 
the Parts in 4 Deren: View or in a diffe 
rent" Part of a Vase; and to Jay rhe Trath, 


not wot fathers my ſelf; or devr tin} from the 


_ hit upon's Things thar eſtup d him, 
enabled do d ſd, not only by the Help 
, 1 be made wſe of i but all 

fer 
never ſaw, *whether of Engliſh; Dutch, 
er Italian mate; Feveral ey Wi ich: 'S orts 7 
mw ers and examined. * 


Th other This "we hawk both wy ws F 
gur and ferihs 1, The Sting of a Bee 


of Waſp; in whieh * differ more than in 
#be laſt. 


. Nad, that alt alrbongh Dy. Dr. Hook's Obſerva- 
tions 


„, Hock | 


be main” were in, extepr in his Rr 


able O ſeroarions bf that great Man,) 4 - 


made by My Wilſon, which exceed 


But areful Re-examination, 
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To the RAI 
tions are more critical than any; were before, 


yet they are not 0 true 4s mine: Hor as to 


the Scabbard, /as he calls it, I could never 
ards thereon; \and' , dare be 


are none, but what are on the 
tu Sprars, And ar te the Point of the 
Scabbard, h. „ it a, i 
ar uluntiſh at the Top ; but it really terms 
nates in a ſharp Point, and 1he.4wo Spears 
and the Poyſou come out at a Sit, or\longiſh 
Hole, a little:below. the Tap or Point. And 
as:ta the Spearsy..he makes them to be hut 
one, and that the Point thereof lies always 
out of the Scabbard. But by«e\ſ{ritt Exe- 
mination, they will be found to be two, as I 
have: ſaid, and that they always lie within 
The Scabbard, except in ſlinging; 45 1 have 
repreſented them, in Fig. 21. from the tran- 
Parent Sting of a Waſp: And at te the 
Spear being made of Foynts, aud parted in- 
to to, as bis Fig. 2. Scheme: tb. repreſents, 
T\eould never uam a Review, diſcover it to 
b ſo, but imagins, that by ſeeing the Beard. 
Hing upon, or behind the Spears, he might 


any. 
confident tne 


tate them for Joynts, and by ſeeing the Point 


of ane Spear lie before the other, be might 
think the Spear was parted iu two. But 
e the Reader: fbould think him, i 
pon both by Dr. Hook and my Self, it is 
wecefſary to be obſerv d, that the Beards (or 
Tenterhooks as Dr. Hook tells them] lie 
only on one Side of each Spear, not all round 
them; and are therefore not to be ſeen, un- 
fel they are laid in @ due Poſture in the 
Micra- 


To the RIA DEI. 


Micro ſcupr, wir rr vet n ge. 

b, Up] tn 0 1 
Wande ae Wa NJ 50592 N 
be laſt Thing ſuuhich * Ach 
mention)” b be leer , the eas 
Which" Dry Hook ford runde ſolid; lite 


Ing" Piece of Horn, not :hollve, 4s Malpight 
it in me Animals." Andi haue bund 


bob tho. 1 nome Meaſure 

OR % the Hair of forme" Animalt, ur. 

eme Partrofighe Body bring very little, 

= alt dr eh and mothers,” particular. 

— Rats a Cars, 70 be as. we have re. 

Fee wy Big eee hs 4 ho 
? a 


&.; SS SUVS N 
nd now" if, ase in ebe 
Things hath uo cu ſe Effect thaw 5 hath had © 
in he ſs, anmely, to con ſirm, enmrect, or clear 
_— ace I bape the eder will 

obe meet: uns; A 3 5 the 
bike" 1 Fenn Sr . 
nach Thing fuliboughi pro — nn 
— Whey fen Ne e ſolliri tour to be N 
* Cuuubur and Favour, with Rela. 
ron — t rh Text and Notes: In the fbr. 
of whichy'T fer he wil think. haue 
#3 much umdar done, as in the latter over. 
one be Martir' But for my HC,, I \de- 
e it my be cunſider d, that the textual 
Part bring" Sermon, to be deliver d in the 
Nn — was neceſſary to inſiſt but briefly 
wu many ff the Works of Gop, and to lende 
Ons ads High thareright have been admit. 


red in a more Free Diſcourſe.s.\ $0 that I wiſh 
Wi, | . it 


enen 


Notes, and ſome others of the like Nature, 
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To the READER, 


it may not be thought I have. ſaid too much 
rather than too little for ſuch an Occaſion: 
and Place. And indeed, I had. no: ſmall 
Trouble in expunging ſome Things, altering. 
many, and ſoftening the moſt, and, in a word, 
— — ſome Meaſure the Whole a: diſfo 
rent Dreſs than what I had. at firſi drawn. 
it np in, and: what it nu appears in. 
- And as for the Notes, which may be thought . 
too large, I-confeſs I might haue ſhorten'd. 
them, and had Thoughts of doing it, by caſts 
ing ſome of them into the Text, as an inge-: 
nious, learned Friend aduisrd. But when. 
T began to do this, I found it was in a Man- 
ner to new-make all, and that I ſhould be ne- 
ceſſitated to tranſtribe the greateſt Part of 


the Book, which (having no Aſſiſtant ) would 


have been too tedious for me, being pretty 
well fatigu'd with it before. I then thought. 
it beſt to pare of from ſome, and to leave 
out. others, and accordingly did ſo in many 
Places, and would have done it in more, par- 
ticularly, in many f the Citations ont of the 


- Ancients, both Poets and others,. as alſd in 


many f the. anatomical Obſervations, + and 
many of my own and others Obſervations : 
But then I conſider d as ta the Firſt, that 
thoſe Citations do (many of them at leaſt) 


5 ſhew the Senſe of Mankind about God's 


Works, and that the moſt of them may be ac- 
ceptable to young Gentlemen at the Univer- 
ties for whoſe Service theſe Lectures are 

reatly intended. And as to the anatomical 


moſt 
p s 


To' the READ Br 
ns of them ſerve either to the Confirmati- 
on, or the Tabus, or Explication of the 
Text, if not to the learned, 
Fiu, ie learned Reader; — Jake, 
if I had added more, I believe he would f. 


fel and ſome td; where it happens 
= . long, e wy 
Freffity me 0 Ly 7 
Author's Senſe, or my own, pulp av the 
8 1 15 and neuer before Publiſh'd;' 
ith Caſe, it was nevefſury to be more 
Expreſi and Puedes than in Matters 
better known, or where the Author my be 
eien W e 


1 the e Buitlons I e 4 another 
Part I Had relating to the bare if I was 
FRerewnto encouraged, And tue large Im. 

Ons yew vt, having 0008 ld of off, 
# the 


t n 
i i tran lated 


jou about be and 4 — A 
0 tuo, F wot three Languages; but e 
importnned by divers 2 5 


2750 bein 
. a th 17 — un duo um, I have 
thought elently engage 

Aon that Grim © oy hove polled oy 
Coded that Part. 


Jo that I have now we + my Survey 
through moſt Parts of the viſible Creation, 
except the Waters, which va tb moſt. 
Part omitted; and the Ve es, which, 
for Wane of Time, I was breed to treat of 
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wet to tbe un- 


gur me. And laſtly, as to the Obſervations 
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To the RIDER, 


dertaking of the former e theſe, having ## 
ctv d 0 Sotlicitations from Perſons un- 
ton af well as known, I think my: fe 
bound in Civility to own their Favour, and 


hind Opinion they have ſhewn of my other 
Performances, that they have encourag'd me 
fo x wt 75 other T. 13 _ accord. 
inge I have begun it, and (as 4s my 
4 airs will permit) have wade ſome Pro. 
greſt init: But Age and Avocations growing 
upon me, Thegin to fear I ſhall _ beab 

to finiſh it as I would, and therefore muſt 
recommend that ample and noble Subjef? to 
others, who have more leiſhre, and would 


do it better than I, 


At to Additions, 1 have been much /ollict- 
ted therets by divers (wr ious and learned 
Perſons, who would bave had me to inſert 


f their Ob/0rvations, and many more 
— own A by o Wark of this Nature, 


this would have brew endleſs; and although - 
the Book would ure be render'd much 


better, and more compleat, yet I could by no 
Means exenſe /0 great an Injuſtice to the 
Purchaſers of the Jug Editions, And 
therefore (except in the I Edition, 
where it Was not eaſy to be avoided) ferw 
Additions or Alterations have been made, be- 
fides what were Typographical, or of ſmall 
Conſideration. Only in the third Edition I a- 
mended the firſt Paragraph of Note 1. Chap. 5. 
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*HE Works of the Creation "oO 
Globe, are ſuch as are viſible in 


COutworks or Appendage of the Globe, "y thefe three ; 
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( Compoſed of Air and Ven Page 4, | — 
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ge out rene 


The Atmoſphere 
Uſeful to RY 
,Reſpixation and Animal Life 09. | 
Vegetation'$f Plants *. ** 
Conveyance of 9 N 
The winged Tribes. / | 
Sound 11, k 
: - emer of ons | 0 0 
e ecting and Re Light 1 tz. *. 
Containing the TT, | 
Winds, which are of great Uſe and Neceflity 
(To ine Salubrity and Pleaſure of the Air Ly 
in various Engines 9 
In Navigation. 3 
Clouds and Rain: Of gren Uſe to the 7 
Refreſhment of the Eatth and the things therein 14 
„Vs of Fountains, according to ſome Ray = 
ight. Its 
Fountain 26. 
2 Neceſſity and Uſe, 
1 by Glaſſes 29. | 
city | | 
Expanſion 19. * 
avity, | | : i 
—_ Its 
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Its great B gelt 
Ciuſe of lerer eh {s of great Uſe i the World Ie 
r ehe Globe M fei Of which Fiaße g Ve in 
egefal of. 
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Lodgment of va} 
j Wins 4 4 


Ik 44; 


Its Spherical Figure, which is the moſt commodiow in ts 
— Motion 7% 
Annual, 


7 
AHA 
Diurnal, "1 


| Its Place and mug from the un, and other heavenly 


Bodies 46. 
Its tribution} fp zo pro ciuſ al thePants of thi Globe to 


ilance each othe' 
| Be helpful to one — 
x. * 


reat Variety; and Quant of all things ſerving for- 
Food. Phyfick, 1 Building, and every Uſe and Occaſign 
of all Ages, laces, and Creature 2. 
An Objection . 
Particular of the Earth : its 2 
Conſtituent Parts, ix. Its | "IO TY 
"Soils and Moulds, heceſſary to the | | 
Growth of various. Vegetables G. al 
Various Occaſions of Man, and other Animals 
arious Strata or Bot, ne e * | K 
Tools, | 
Firing. « 
Building. 
Dying, and thouſands. of 2 things 
Conveyance of the ſweet Fountain W +J 0 
Subterraneous Caverns and Vulcano's; of great Uſe to th 
Countries 10 they are 67. 
_ Mountains and Va leys which are not rude Ruins but Worte 
of Deſign, inaſmuch as this Structure of the' Earth 1 
| 
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The moſt beautiful and pleaſant. 
| The. moſt Salubrious 1. to 8 on ͥ . the H 
to ſome, the Valle 1 
Beft to ſkreen us, an 
| Beneficial to the w 
= of various Vegetables. | 
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het things 1. 


Harbour and Maintenance of vatious Animals 6b, 
Generation of Minerals and Metals 75, 

ſolutely neceſſary to the Conveyance of the Rivet } 
and in all probabil 
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to the Origine of Fountain) 4% 
' Con4 
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If Conclufion againſt blaming GOD Br; | 
ty 


nenten which are either 8frive of nal 


69 
" 


Concerning the | 


| 


* 


115M 77 eth + with th wiſe Proviſio t 
0 os? de mth the wi nue re. 


\$enſitive, ſome things are | 
Common to all the Tribes, I. theſe ro. | | 
1. The five Sefiſes and the 


t Organs the 8g. 
"Eye, an admirable Piece of Mechaniſm in reg ard 00. 
Form, for the moſt part Spherical, which bs belt fot 
The Reception 5 Obſects, nn 

} Motion of the Eye 90. 
twation in the me neden! bat er Yo. 
dy of every Creature, | 
8 In ſome Animal, | | | | 
yer | 
Fixe 4 1 * the excellent Proviſion in 7 
| | 
«Con + | 


| Size Me vin 
br! Creatrurey, gebenen to thelr Occ 


Surh as live abroad in the Light, larger, | 
Such as live under ground, lets. | | 
mber, in ſome Ani mals : | 


Two 9 | 


| 
Parts; ſome of which are viewed 1 
Franflently, the Artetles, Veins, and forte) of 
the Muſcles and Tunicks, | | 
) More ſtrictiy ſome of the A [| 
| a 


efo 
their peculiar Uſes, Equilibration, 12 

| Turficks : Among which the various A 
© tutes, Forms} and Poſitions of the 10 
'  & © are particularly noted 99. 

I Humours, eſpecially the — Fink r 
uud Compoſition of the Crytaine) ted 
ig to Mt. Lewenhoeck, 1 
Netved 104 e * | | 


Muſcles, and the excellent Proviſion 


O — 


Guard + Cocurity, provided for 
he Reparation of the Aqueous 
Covering of the Eye Lids. N 
Strong and cutious Bones. | | 
Hard and fitm Tunidks. 
Withdrawing them into their Heads 105 | | 


Mg | | 


Of ere Viſion 11 t. | | 


52 | Hutlg 


3 
l 


be 
ate, Its aten d logs a9) *P3. 
if Or 4 the kar, 115 10 1d 

ouble, enabling us to hear every WAY, and a go 
Proviſion for the Loſs or Hurt of one. * 
Situnted in the very beſt place for —_— 
Security, and near the Eye ey 


$ + al The Fabrick of the 


1.5 


cares the 1 


— 


r Ear, Which is in my 
Il Creatures formed, 2 pla d, an 
every way accoutered according to their\ 1 
tious Places and Occaſions 115. 
Man ſuitable. to his ere Yolhye 30 aj vn. g 
Parts, the Helix, Tragus, Concha 
rably fuited to the Recepfion 4 
5 the Pan 


[ 07 N mat and the Securit 


of the 18 
201 wand ſacotd; — being alyays open, i 
2815 2 wid ons ere ra ſage 


hiana; hard 4 el 


— particu ularly hard ind cont fa Guy Gui 
and to aſliſt the Sound. 4. 
Ot 0 Tym * nd its oo” , Muſt , [ 
four IF, o Bones to correſporid to blk 
bo. Labyriath, emicirua Hach. 1520 a 
made with. the utmoſt 


Audigy Nerves of which 

1-4 Eye, T Tongue, Uh 

4 1 | jos WH 28 4 Þ 
| thoſe 1804 

141. Ohjea, 1 Under wü 


he e thereof the 


| 5 * 
| Ae Fea, $ 


the 94 04s of Wa 
vletheſe * 
Noſtrils, always open, cart 
Mulcles 137. FIT 
Lamine, ſerving for | 
Guard again yoxiout Thiel 0 


he ſy me Oſfacto 
U e e cb. bal 


rationals 


Taſte, The Thaw woſl remarkable 0 whi ths 


5 


situ: 


"aw ſpread about the Tongue and Mouth, wi 


4 The Papille, neatly made 140, 


11 Feeling; 
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| b. centinel to the Stomach un 1 


Food. 
f with the other Senſes, by ſomeB 


Canſent t 
ches of the fifth Pair 1 


Hage £42, * 
Whoſe Organ is the Nerves 143. 
Which is diſperſed through every Part of the 
and the admirable Benefit thereof. ion 
II. Reſpiration the grand Act of Animal Life 145 1 
7 ran the Circulation of the Blood 50 Umm 
or the Heart. 


The Parts concerned therein are | 
The Larynx, with its great Variety of Muffles, al 


N for Reſpiration, and forming the Voice 148, 
Trachea and Epiglottis, exquiſitely contriy d and m ide. 
Bronchi and Lungs, with their n an. 

Veins and Nerves 1560. 
Ribs, Diaphragm, and the ene Muſcles concerned 
K* Defects in he | 
Fœtus in the Womb 151. . 
Amphibious Creatures 157. ( 
Some Animals in Winter. 
[I 1 The Motion of Animals: Concerning which {contig 
Tranſiently the | 

Muſcles, and their Strudure, their Size, Fiteaing 

to the Joynts, Motions, es. 158, 

Bones, and their curious Make, 

Joynts, with their Farm, Bandage and Lubrid 161. 
{ Nerves, and their Origine, Ramifications and Iuoſ- 

culations. 

More particularly the Loco-Motive AR it (elf, which is 
Swift or flow, with Wings, Legs many or few, or nbne 
| at all, according to the various Occafions and ays 
of Animals Lives. As particularly in 
57 — whoſe Food and Habitation is nevr at hand, 


A. 


13 


Man and Quadt yer, whoſe Occaſions require a Jar 
er Range, and therefore a ſwifter Motion 164. 
nie and Inſects, whoſe Food, Habitation and $afet 

require yet a larger Range, and bave accorfling| 
a a yet —_— —— — wy ys Neel 
eometrically and neatly perform e es. 
Well provided for by the 


2 Equipoiſe of the Body +4 | 
Motive Parts being accurately placed with * to 


the Center of the Body's Gravity, and to undergo 
their due Proportion of Weight and Exerciſe. 


b 3 IV. The 


A. 


6). 
v. The: Place allotted to the ſeveral Tribes of Animal 


to live and act in. Concerning which I obſerye that 
q PRI Organs are adapted to their Place wk | 


— 
- 


— 


All Places habitable are duly ſtocked. 
Various Animals have their various places; and the 
Wiſdom thereof 168. 
v. The Balance of Animals Numbers, ſo that the Werl 
is not 
. | | FOverſtocked by their Increaſe. | 
{ | TDepopulated b "ow Death. "711 N 
hich is effecte N 
The ſevetal Tribes of Animals by a due eProportion in the 
;\ Length of their Life 199. | | 


Number of their Young, in 
Uſeful Creatures being _— | 
| Pernicious few, | | 
Man very remarkably by the | 

" # Different Length of his Life. 
= after the Creation r7r. 


rr the World was more, but not fully peo 1 
ed 1) 
When 10 al ſuKiciently ſtocked, down to the pre · 
ſent time. 
Due Proportions of Marriages, Births and Butials 174. 
(Balance of Males and Females 175. 
VI." The Food of Animals. In which the Divine af 
nagement and Providence appears in the 179, 
(Maintaining ſuch large Numbers of all kinds of Ant | 
| mils on the Land, in the Sens, and divers Places tob 
unlikely to afford ſufficient Food, 
' Adjuſtment of the __— of Food to the Number | 
of Devourers, ſo t 1 
There is not too - THY ſo as to rot, and annoy ; 
the World 181. 
The moſt uſeful is moſt plentiful, and eaſieſt pro- 
| pagated ibid, | 
De ght which the various Tribes of Animals have to the 
| Varieties of Food, ſo that what is grateful to one, is 
| | nauſeous to another: Which is a _ means to cauſe 
All Creatures to be ſufficiently ſupplied. 
| All ſorts of Food to be = 
The World to be kept ſweet and you by thoſe 
means 183, 
| "Peculiar Food, that particular Places afford to the 
Creatures reſiding therein 184. 
Curious Apparatus in all Animals for Gathering, and 
\ | | Digeſtion of their Food viz, the Mouth 
; out 
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ima 


that 

[1 
id the 
World 


inthe 


Ant- 
8s tob 


pro- 
0 the 
e, is 
cauſe 
thoſe 
the 
and 
outh 
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(7) 
|. (Mouth, nicely ſhaped for Food, or. In | | 
| Some, little and narrow 189; | 
Some, with a large deep Inciſure. 
| | JlnſeRs very notable to catch, hold and 111 
Prey; to carry Burdens, to bore and 12 
2. Habitations 190: _ 4 
(Birds as notable, Horned in all In ſome | | 
_ ( Hooked for Rapine, climbing, ec. 192. 
Sharp and ſtrong to pierce Trees, Ce. * 
 JLong and flender to grope. "4 SA 
Jong and broad to quaffer. WW 
Thick and ſharp edged to huſk Grain, 
Compreſfed to raiſe Limpets, exc. 
' the Jaws, variouſly ſhaped in the ſame, and different 
Animals, Sees young Creatures, exc. 194. 
| | Saliva! Glands, commodiouſly placed for Maſticati- 
d on and De . 196. 


Muſcles and Tendons, ſerving to Maſtication, ſtrong 
and well lodged. 


, | Gullet, fized according to the Food ; with SP 


Fibres, ec. 126. 


it | Stomach, 197. 


Which hath a curious Mechaniſm of Flbtes, Tu 
nicks, Glands, Nerves, Arteries and Veins. 
Whoſe Faculty of Digeſtion by ſuch ſeeming weak 
Menſtruums is admirable. 
Whoſe Size and Strength is conformable to the 
| Nature of the Food, of Occaſions of Animle, 
Which is in 
Tame Animals but one, | 
Ruminants, Birds, exe, more, | 
Guts, whoſe Tunicks, Glands, Fibres, Valdes, and 
Periftaltick Motion deſerve Admiration 2901) 
LaReals, together with the Impregnations from | the 
„ Pancteas, Gall, Glands, and Lympheducts. 


pers, of of * Animals in finding out, and providing 


Man leſs WR for the ſake ofhisUnderſtanding 404 
Inferiour Creatures, In ſuch as are 

Came to mature Age, and are able to help themſelyes, 
by their 

Accurate Smell 203, 
Natural Craft, 

Hunting and gro ping out of Sight. \ 
Seeing and Smelling at =u Diſtances oy lin. 
Climbing;the ſtrong Tendons and Muſcles acting there- 
Seeing in the dark. 
elpleſs, As 107. 


\ 


b 4 _ Young 


4 f 
| Tecth, which are peculiarly hard, firmly inſerted in 


) 
CYoyng Creatures. 
71 born, the. molt helpleſs of ny, the 1 ren 
Reaſong Hands and Affection Jufficing. 
e For whoſe Young the ry 18 IP 
: ſufficient Proviſion partly by « 
Parent-Animal's own 


as and e in Nwrng and Dh 


ty. and Cate in re ofiting their Eggs 
3 Food * all Neceflaries _ 


found 209. 
Aber e ide Young themlelbes ta ſhift fot, 
| belp themſelves, with the little Helps of theſr 
Dams 210, 
[Creaturen deſtitute of Food at ſome Seaſons, or likely 


0 
qo 


In being the Parent of divers Calliogs 419. | | . 

< } Trrationals: Who are either 11 1 
Ready furniſhed with proper Cloathin 

55 the dry Land with Hair, Fleeces, Furrs, en. 


FAre able to live long without Food „ 
Lay up Food before-hand, | | | 
VII. The Cloathing of Animals, which 0 W. | | 
"Suited to the Place and Occaſions: of all 
Man, it is teft to bis own Reaſon and Art, 50 w 
. ſufficient Materials: Which is beſt ra 
+ Becauſe he may ſute his PNG i 
and Buſineſs 218. 
For Perſpiration and Health „ 3 
To exerciſe his Art and Induſtty, | / 
To excite his Diligence in Fn. 6 5 
and clean. | 


hard Skins, exc. 220, 
In the Air with Feathers, light; ſtrong and warm. 
In the Waters with Scales, hard for Guard; ſmooth 

for Paſſage; or with ſtrong Shells to guard ſuch 
'{ |, move more {lowly 223. 

Provide for themſelves by their Texttine, or = 


| techtonick Art. Of which under the next Branc 
Well garniſhed, being all Workman-like, complea 
in its kind beautiful, being 224. 


If ſordid, yet with exact Symmetry, and full of ij 
rious Mechaniſm. 


| . — with gay, various and elegant Colours. , | 
VII 


The Houſes and Habitations of 
| | 


Map 
ö 


— 
* 
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Man, who is abundantly furniſhed. with 
1 Ta and Art to build and garniſh his ol 


tations 226, 
J (Materials ot all ſorts to effect his Works. | | 
( Uxrationals, whoſe marvellous Inftin& is manifeſted b the 
Convenience of their Neſts and Habitations for the | 
Hatching and Education of:their Young 228. 
Guard and Defence of themſelves and their Yours, 
Fabrick of their Neſts, ſcarce, imitable by Man, 
ſhewn by their Contrivance and Make, being am 
- fuitable to their Occaſions, and made by 
(putting only a few ugly Sticks, Moſs, Dirt, cc. toge- 


ther 231. 

N. according to the beſt Rules of Mathe- 
matic 

Weaving Webs, and making Caſes. For which Service 

dhe Parts of their Bodies, and Materials afforded by 
them are, very conſiderable, 

IX. Animals Self-Preſervation. For which there is — 
| ways a Guard in proportion to the Dangers, and Oc 


ſions of their State. Which is obſervable in | 
Man, whoſe Reaſon and Art ſupplies the DefeR of 
| Natural Armatüre. 
Irrational Creatures; who 

(As they are on oneHand ſufficiently guarded ir ber 
"Shells, Horns, Claws, Stings, &c. 239. 
CHIDBINg their Colours. | 
Wings, Feet, and Swiftneſs, p 4-4 
| Diving in, and tinging the Waters. 4 

Ejecting Juices out of their Body, | 
| Accurate Smell, Sight and Hearing. 


Natural Craft 243. ||| 
j Uncouth Noiſe, "ugly Gefliculations, and bend 


N 7 Aspect. 


Horrible Stink and Excrements. 

So on the other Hand can by their Strength, Sigacſty, 
or natural Artifices entrap and captivate oy * 

neceſſary for their Food and other Occaſions. 


* Animal's Generation, | 
lee is denied 244. 

Univocal, Which of [0-1 
"Man, is &wgiraa; du, paſſed wholly by 
Irrational Creatures, which is remarkable for their 
Sagacity in chuſing the fitteſt Place for their Eggs 

and Young ; Where it is obſervable what a 


Com- 


: 4 n * — v 9 * 1 9 
uh c | | 2 : 
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44 - Compleat Order they obſerve. 


est Apparatus their Bodies ate provided with 


for this purpoſe 248, 


Natural Venom they n. with their Eggs in 
Ms ᷓ 14 to pervert Nature, and produce g; 
an 


Caſes 250. 


Making uſe of the fitteſt Seaſons, either * 
All Seaſons 251. | * 
| 7} When Proviſions are moſt plentiful and eaſieſt had. | 
ue Number of Young 252. | 4 
Diligence and Concern for their Young, in point of 
| Flncubation 253. | Or | | | 
| 2. Safety and Defence 254. 1 
"UFaculty of Nutfing their Young, b | 
Suckling them. In which it is obſervable | 
How ſuitable this Food is, | | 
How willingly parted with by all, even the moſt ſavage. 
What a compleat Apparatus in all Creatures of Dugs, 


&n 
utting Food in their Mouths, with their proper Parts 
for catching and i, Food 0 6 * 
Neither way, but by laying in Proviſions before-handag6, 


1 
Having in the Fourth Book thus diſpatched the Decad of 
Things in common to the Senſixive Creatures, I take a view 
[1 of their particular Tribes, vis. of  ' © I | 
"Man; whom I conſider with relation to his * . 
| "Soul. Concerning which having curſotily mentioned 
| divers things, 1 infiſt upon two as ſhewing an eſpe- 
| cial divine Management, the +" 
Various Genii, or [nclinations of Men, = is a wi 
| Proviſion for the Diſpatch for all the World's Affair 
1 and that they may be performed with Pleaſure 263, 
Inventive Faculty, In which it is remarkable that 
Its Compaſs is ſo large, extending to all things of 
1 4 Uſe, and occaſioning ſo many ſeveral Calling. 
| | TP of greateſt Neceſſity and Uſe were ſoon on 
"FF eaſily found out; but things leſs uſeful later, an 
dangerous things not yet, Here of divers par 
| ' cular Inventions, with an Exhortation to exerciſe 
and improve our Gifts. | 
| Body, 45 which the things particularly remarked upon 
are the | * | 
| | "Erect Poſture 282. 
The moſt convenient for a Rational Being. | 
Manifeſtly intended, as appears from the Structure 
of ſome particular Parts mantioned 285. 
Nice Structure of the Parts miniſtring thereto. 
Equilibration of all the Parts 286, Figure 


| 


is Place and Buſineſs 28). 
Stature and Size, which is much the beſt for Ma 
State 288. CTY 
Structure of the parts, whicty are | 1 
Without Botches and Blunders. | = 
Of due Strength. | 4 


Of the beſt Form. ' 
Mot accuritely accommodated to their try 
ces. I 


Figure and Shape of Man's'Body moſt agreeable ? 
n 


| Lodgment of the Parts; as the \{1 


Five Senſes 297, | 1-44 

Hand, ; 

Legs and Feet. f 

Heart. belt 47 CIT] 

Viſcera, 

Several Bones and Muſeles, ore. 198. 

Covering of all with the Skin, \ 
Proviſion in Man's Body to 

Prevent Evils by the 

1 of the E pane —— and Hahd 


gy a „ - — 


Guard afforded al an elally the Lad i 
Duplication of ſome arts, 
ure Evils by means of 


dic EmunRories 301. | | 


Diſeaſes themſelves making Diſcharges of th 
more dangerous 303. 


Pain N exciting our Endes voum 
(Conſent of the Parts, effected 7 the Nerves, a 54 

ple whereof is given in the Fifth Pair, branched tt 
the Eye, Eat, . 


Political, ſociable State, For the Preſervation.and 80 


curity of which the Creator hath taken care by 
variety of Mens 


Voices, 


vai 308. 


Hand-writing. 


Quadrupeds, Of which I take no notice, but wherein 


they differ from Man, viz. 


| Prone Poſture, which is conſiderable for 


"The Parts miniſtering to it, eſpecially the Lep an 
Feet, fixed and made in ſome for 
"Strength and Now Motion 315. 
Agility and Swiftneſs, | 
alking and Running, | | 
Walking and Swimming. 


Walking and Flying. . 
Walking and Digging. Tra 
0 ra- 


4:1 


4 


111 


| 


| 


f 


'E 


Birds, Concerning w 


(n) 

Nauen the Plains. un gie | 

. 4 hong Mountains, on, | F243 | 
Its Uſefuln a 

Gather Food 317. 

Catch Prey, - [1 

Climb, Lew and Swim. | 
Guard themſelves, 


4 Carry Burdens, Till the Ground, ind En vs 


Man, 
Parts differing from thoſe of Man, mo ) ' 


"Head, wherein 1 conſider 


[ts . commonly agreeable to the Animal' Ma 
tion 
The Brain, which is 


Leſſer than in Man 319. 

* lower than the Cerebellum, 

e Nictitating Membrane 327. 
Carotid A and Rete ane 
Nates. 

Neck. ; | 

Anſwering the Length of the "$5 322. 
{rengenes by the Whitleather. 
Stomach, 324, 


Tee to the ſeveral Species. 


Ventricles in ſome 


| 
| 
| 
L 
! 
| 
Suited to their proper III Fleſh, Grain, | 
eart:; Its tn 10 
One only 326, * \ | 
Two. | 
Three, as ſome think. | 


Situation nearer the midſt of the Body, than in Mad. 


2 Midriff 27 7. b 
Nervous kinds. A Sample of which is given in the dige. 
rent Correſpondence between the Head and Heart of 
Man and Beaſt, by the means of the Nerves 3294 | 
ich I take a View of their 
Body and Motion; where I conſider 
"The Parts concerned in theit Motion 1 apy 
The Shape of the Body, made exaftly for (with 
| | ming in, and paſſing through the Ait, 
Feathers, which are 
Tr my 1. for N 8 green 
well placed in every Part, for the Coveti 
and Motion of the Body, | 7 
Preened and dreſſed 334. 
inge, Which are | 
| {Made of the very beſt Materials, vis. of 10 


7 1 Want of the Faſtening of the Pericardium to the 
'Þ 


] 


61390). 
| | d Joynts 
111114 _ . ag 2 
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require; and the Pedtoral M . he grou 

| eſt 2 of any in the w Lobe Be died 

| laced in the niceſt point of the Body of n 

| Species, according to the Qecafions of F 
ls (wimming- or Diving: + , 


Tail, which is well made, and placed to 
4 Body ready, and 4 in iy 1 


1 — ww 
| (Legs 4 eet, which, aro. mage wor i, 27 
| and n err 
4 1-4 --- Occafions' of | 
| a es 338. 11 


Hanging | nging. | ait Ft 1 

Wading and Searching the Waters. 
| Lifting them _ their Wien: 01 
Motion it ſelf, 1 


| 

| 

| 

| 

L 

! 

| Performed by the niceſt Laws of Mechan 

| 1 4] Anſweringevery Purpoſe and Occafion. 

Other Parts of the Body, vix. the 

| Head, remarkable for the — 
5 
e 
; 
| 


| shape of it ſelf 3414. my | 
| | | Forms of the Biſil. ; | 
1 Site of the Eye and EA. 00 
| Poſition of the mn ST 
„ 

[ 


— 


[| | Structure of, the 70 AG. 

| Larynx. - 5518 > 
37 — l 
nner Ear. 
Proviſion by Nerves in the Bill for tating 
diſtinguiſhing Food, 344 17414 

Stomachs, one to | 
(mere and prepare. 3466 EE 
| Grind and digeſt 50 10 = | 
| Lungs incomparably made ſor | | 


{ration 1a 127 | 
li ing the Body buoyant. | L161] | 


— —-— — — 2. . — 
4 


+ 


-_ _— — „ 
— 


eh, which is mw 

bt] In due Pr e 44 
| To ſearch in Var, and E | 
þ + To counter 15 the Body in Flight, | 
Lenne G which T take dolles of three Things Mt 


| | 
| $4 W.1 4 146 f 


—— 


* 


() 


al | 
4 he Knowledge Birds have of 2. | 

| 7 Their Times of Paſſage 348. 

dier Places proper for them. 
elt Acc * for long Flight by mm of 
elſe ſtrong W 

— — is Ponfiterble for” et 144 $4 | 
The Egg, and its parts 35 1. 14 | 
N Ae itſelf; that theſe Creatures 68840 betake thetn4 
ſelves to it, know this to be the Way to produce 
their Young; and with delight and Patience. ſit ſu 

i due Number of Days. 
The Neglect of it in any, as the Oftrich, and the wan 

dertul Proviſion for the Youbg in * Caſe 354 
| | Nidification. Of which before.” 4 
mich, Which, altho' a deſpiſed Trib, toi in ſome Re 

ſpects more ſet forth the infinite —_ yy 77 

of the Creator, than the wget. Animals. | | 
The 9 ˙7 — wu, Tube temat ed upon ire welt | 


Body id Rt | 
[ | Sha 1. 1 1 much for los 1 Flights as * t 


4 and Condition of Li 
Built not With Bones, but with whit ſerves lots 
| Dones'aHid-Coveting too. | | 
| Eyes, reticulated to ſee all ways at one 360. 
Antennen, and thely-Uſe 361. | | 
Legs and Feet made for | | 
1 nnen, | 
| 


4 


Swim ming d Walid, to 
| | ranging on ſmooth Bur ces 124010 
| Lea ping. 60 


5 
| gno'l'h | | 
(| {| 1 60 and ne, Webs and s. | 
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| 
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Young ſufficient Food. l 
Care and Curioſity in repoſiting their Eggs in neat Or- 

der, and with the prope Part uppermoſt 382. 
Incomparable Art of Nidification,by being endow'd with 
Parts proper for, and agteeable to the ſeveral Ways of 

Nidification, and the Materials they uſe in it. 

ArchiteRonick Sagacity to build and weave their Cells, 
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Terraqueous Globe. 


' 7 a 


INTRODUCTION 
WES N P/al.cxi. 2. The Plalmiſt aſſerts, That 


TT OI the (a) Works of the Lord are great; ſought 
. out of all them that have Pleaſure therein. 
his is true of all God's Forks, particu- 


larly of his Works of Creation Which, when ſought 


out, or, as the Hebrew Word (6) ſignifieth, when 


heedfully and deeply pried into, ſolicitouſly obſerv'd 
and enguir d out, ly when clearly diſcoyered 


(4) It is not unlikely that the Pſalmiſt might mean, at leaſt 
have an Eye to, the Works of the Creation in this Text, the 
Word wyy being the ſame that in-P/al. 19. f. is tranſlated 
God's Handy- work, which is manifellly applied to the Works 
of Creation, and properly ſignifieth Fatium, Opus, Opificinm, 
from WA Fecit, Paravit, Aptavit, And ſaith Kircher, ſigni» 
fieat talem aſſoctionem, qua aliguid exiſlit wal realiter, vel ornatty 
vel wt non ſit in priſtino flatu,quo 7555 Concord. p. 2. col. ot. 

92 0 n perquiſi vit, [ciſcitatus eſt, Buxtor, in veib. 
Et * curam, & ſolicitudinem. Conrad. Kirch. ib. 
P. . col. 1174. 
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2 Survey of the Ha 
to us; in this Caſe, I ſay, we find thoſe Works Su 
of Gop abundantly to deſerve the Pſalmiſt's Charac- or 
ter of being Great and Noble; inaſmuch as they are 

made with the moſt exquiſite Art, (c) contrived with an. 
the utmoſt Sagacity, and ordered with plain wiſe De- or 
ſign, and miniſtring to admirable Ends. For which 
reaſon St. Pau] might well affirm of thoſe Tlowuela Hlig 
of God, (4) That the invi/ible Things of God, even pre 
his eternal Power and Godhead, are underſtood by them. ing 
And indeed they are the moſt eaſy, and intelligible i ful 
Demonſtratidns of the Being and Attributes of God; Mor 


(e) eſpecially to ſuch as are unacquainted with the | 
4 . ” Glo 

(e) Quod ſi omnes mundi partes ita conſtitute ſunt, ut neque ad | 
uſum meliores potuerint eſt, neque ad ſpeciem pulchriores ; videa- WM anc 


mus utrùm ea fortuita ſint, an eo flatu, quo coharere nullo modo 
potwerint, niſi ſenſu moderante divindque providentia. Si ergo 
meliora ſunt ea que Naturd, quam illa, que Arte perſetta ſunt, 
nec Ars efficit quid ſine rations; ne Natura quidem rationis expers 
eft habenaa. yo igitur convenit, ſignum, aut tabulam pittam 
chm adſpexeris, ſcire\adhibitam eſſi artom'; cumqus procul curſum 
navigit videris, non dubitare, quin id rations atqie arts movea» 
tur: aut cùhm Solarium, &c, Mundum autem, qui e has ipſas 
artes, e earum artifices, & cuntla compleftatur, con ſilii ec ra- 
tionis eſſe expertem putare } Quod ſi in Seythiam, aut in Britan- 
niam, Spheram aliquis tulerit hanc, quam nuper familiaris noſter 
etit poſidonius, cajns ſingula con ver ſiones idem efficiunt in vole, 
t. 4d efficiturin cœlo ſingulis diebus ex noctibus; quis in 
illi barbarie dubuet, quin ta Sphara ſit perſacta Ratione t Hi au- 
tem dubitant de Mundo, ex quo & oriuntur, & fiunt omnia, caſu- 
ne ipſe ſit eſfectus, —an Ratione, an Men divind? Er Archime- 
dem arbitrantur plas valuiſſe in imitandis Sphere converſionibus, 

uam Naturam in. efficiendis, #4 ertim cum multis partibus ſins 
1 perfecta, quam hac ſimulata, ſolertius, &c. Cic. de Nat. 
+2. C. 34, 35. | | x 
(a) And a little before he ſaith of Nature it ſelf, Omnemn er- 
go regit Naturam ipſe [Deus] c. 

(e) Mundus codex eft Dei, in quo jugiter legere debemus, Ber- 

ee... 

Arbitror nullam gentem, neque Hominum ſocietatem, apud 
quos ulla Deorum eft religio, quidquam habere ſacris Elana 
aut Samothraciis ſimile : Ea tamen obſcurt docent que profiten- 
Fur : Nature verd opera in omnibus animantibus ſunt perſpicua. 
Galen, de UC, Part. I. 17. c. 1. 1 
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Terraqueous Globe. 3 
Subtilties of Reaſoning and Argumentation; as the 
greateſt part of Mankind are. | 

It may not therefore be unſuitable to the Nature 
and Deſign of Lectures (/) founded by one of the 
greateſt Vertuoſo's of the laſt Age, and inſtituted 
too on purpole for the Proof of the Chriſtian Re- 
ligion againſt Atheiſts and other Infidels, to im- 
prove this occaſion in the Demonſtration of the Be- 
ing and Attributes of an infinitely wiſe and power- 
ful Creator, from a Curſory Survey of the Works 
of Creation, or (as often called) of Nature. 

Which Works belong either to our Terraqueous 
Globe, or the Heavens. 

I ſhall begin with our own Globe, being neareſt, 
and falling moſt under our Senſes. Which being a 
Subject very various and copious, for the more me- 
thodical and orderly proceeding upon it, I ſhall di- 
_ — _— therein : 1 

Into ſuch as are not properly Par 
pendages or Out-works of the G be, a * 

II. The Globe it ſelf. 


— 


Y Philoſophia off Cateckiſmus ad Fidem, Cyril, 1. contr. Jul, 


B 2 


Fur vey of the | C 


0 4 ; 
838282828852 
„ 80041 
Of the Out-Works of the Terraqueous 
Sue; the Atmuſphere, Light, and 
Gravity. | 0 
Meere ee 
ee e, . 1 
O the Atmoſphere in general. 


HE Atmoſphere, or Maſs of Air, Vapour 


4 
4 
4 
4 


T AVI N | 

Aru Clouds, which ſurrounds our Globe, 

Will appear tobe à matter of Deſign, and 
the infinitely wiſe Creator's Work, if we 
8 = Nature and Make (a), and its Uſe to the 

World (5). | 


 _ T. Its Nature and Make, a Maſs of Air, of ſub- 
tile penetrating Matter, fit to pervade other Bodies 
to penetrate into the inmoſt Receſſes of Nature, to 
excite, animate, and ſpiritualize; and in ſhort, to 
be the very Soul of this lower World. A thing 
conſequently 

2. Of greateſt Uſe to the World, uſeful to th: 
Life, che Health, the Comfort, the Pleaſure, and 
Buſineſs of the whole Globe. It is the Air th: 


— 


2 Mundi pars eft Aer, & quidem neceſſaria : Hic eſt enim qu 
enen terramque connectit, &c. Senec. Nat. Qu. I. 2. c. 4. 

: (5) Iple Aer nobiſcum videt, nobiſcum audit, nobiſcum ſonat 
| huhil enim corum ſins ao fieri poteſt, &c. Cic. de Nat. Deor. I. 
c. 33. | 
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Chap. 1. Atmoſphere.” 55 
whole Animal World breatheth, and liveth by z not 
only the Animals inhabiting the Earth (e) and 


Air, 


— 


(e) As the Air is of abſolute Neceſlity to Animal Life, ſo it 
is neceſſary that it ſhould be of a'due Temperament or Confi- 
{tence ; not foul, by reaſon that ſuffocateth : not too rare and 
thin, becauſe that ſufficeth not; with Examples of each of 
which, | (hall a little entertain the Reader. In one of Mr. 
Hawkiber's Compreſſing Engines, | cloſely hut up a Sparrow 
without forcing any Air in; and in leſs than an Hour the Bird 
began to pant, andbe concerned; and in leſs than an Hour and 
half to be ſick, vomit, and more out of Breath; and in two 
Hours time was nearly expiring, - 

Another I put in and compreſſed' the Air, but the Engine 
leaking, I frequently renewed the Compreſſure ; by which 
means, 3 the Bird panted a little after the firſt 3 
yet after ſuch frequent Compreſſures, and Immiſſion of fre 
Air, it was very little concerned, and taken out ſeemingly un- 
hurt after three Hours, 

After this | made two other Experiments in comprefled Air, 
with the Weight of two Atmoſpheres injected, the Engine hold- 
ing tight and well; the one with the Great Tirmouſe, the other 
with a Sparrow. For near an Hour they ſeemed but little con- 
cerned ; but after that grew fainter, and in two Hours time 
fick, andin three Hours time died. Another thing I took no- 
tice of, was, that when the Birds were fick and very reſtleſs, 
I fancied they were ſomewhat relieved for a ſhort ſpace, with 
the Motion of the Air, cauſed by their fluttering and ſhaking 
their Wings, (a thing worth trying in the Diving- Bell). I ſhall 
leave the ingenious Reader to judge what the cauſe was of both 
the Birds living longer in compreſſed, than uncompreſſed Air; 
whether a leſs quantity of Air was not ſooner fouled and 
rendred unfit for Reſpiration, than a greater. 

From theſe Experiments two Things are manifeſted ; one is, 
that Air, in ſome meaſure compreſſed, or rather heavy, is ne- 
ceſſary to Animal Life: Of which by and by. The other, that 
freſh Air is alſo neceſfary : For pent up Air, when overcharged 
with the Vapours emitted out of the Animal's Body, becomes 
unfit for Refpiration. For which Reaſon, in the Diving-Bell, af- 
ter ſome time of ſtay under Water, they are forced to come 
up and take in freſh Air, or by ſome ſuck means recruit it. But 
the famous Cornelius Drebelt contrived not only a Veſſel to be 
rowed under Water, but alſo a Liquor to be carried in that 
Veſſel, that would ſupply the want of freſh Air. The Veſſel 


was made for King James I. It carried twelve Rowers, beſides 
the Paſſengers, It was tried in the River of Thames; and 2 
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a of the Perſons that was in. that ſubmarine Navigation was then 
ve, and told it one, who related the Matter to our fam us 
Founder, the Honourable, and moſt Ingenious Mr. Boyl. 43 


to the Liquor, Mr. Boyl faith, he diſcovered by a Doctor * 


Phyſick, who married Drebell's Daughter, that it was uſed from 
time to time when the Air in the ſubmarine Boat was clogged 
by the Breath of the Company, and thereby made unfit for 
Reſpiration; at which time, by unſtopping a Veſſel full of 
this Liquor, he could ſpeedily reſtore to the troubled Air ſuch 
a proportion of vital Parts, as would make it again for a good 
while fit for Reſpiration. The Secret of this Liquor Drebell 
would never diſcloſe to above one Perſon, who himſelf aſ- 
ſured Mr. Boy! what it was. Vid. Boyl. Exp. Ph. Mech. 
of the Spring of the Air, Exp. 41. in the Digre/. This Story 
I have related from Mr. Boyl, but at the ſame time much 
queſtion whether the Virtues of the Liquor were ſo effectual 
as reported. 

And as too groſs, ſo too rare an Air is unfit for Reſpiration, 
Not to mention the forced Rarefactions made by the Air-Pump, 
in the following Note; it is found, that even the extraordinaty 
natural Rarefactions, upon the tops of very high Hills, much 
affect Reſpiration. An Eccleſiaſtical Perſon, who had viſited the 

high Mountains of Armenia, (on which ſome fancy the Ark 
reſted) told Mr. Boyl, that whilſt he was on the upper part of 
them, he was forced to fetch his Breath oftner than he was 
-wont. And taking notice of it when he came down, the People 
told him, that it was what happen'd to them when they were (0 
high above the Plane, and that it was a common Obſervation a- 
mong them. The like Obſervation the ſame Eccleſiaſtick made 
upon the top of a Mountain in the Cevenner. So a learned Tra- 
veller, and curious Perſon, on one of the higheſt Ridges of the 
m_ call'd Pie de Midi, found the Air not ſo fit for Re- 
_ as the common Air, but he and his Company were 

ain to breath ſhorter and oftner than in the lower Air. Vid. 
Phil, Tranſaft, No. 63, of Lowthorp's Abridg. Vol, 1. p. 116. 

Such another Relation the learned Jo/oph Acoſta gives of 
himſelf and his Company; that, when they paſſed the high 
Mountain of Peru, which they call Perlacata, (to which he 
ſaith, % Alps rhemſelver ſeemed to them but a: ordinary Honſer, 
in regard of high Towers, He and hit Companions were ſurpri- 
e with [nth extreme Pang: of Straining and Vomiting, 7 wot 
without caſting wp of Blood to0,) and with /0 violent a D emper, 
that be concludes he ſhould wndoubredly have died ; but that thi: 
lafled not above three or four Hours, before they came into a more 
convenient and natural Temperature of the Air, All which he 
concludes proceeded from the too great Subtilty and Delicacy 
of the Air, which is not proportionable to humane Reſpirati- 
on, Which requires a more groſs and temperate! Air, Vid, Boyl, 
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Chap. I. Atmoſphere. 7 
Air (d), but thoſe of the Waters (e) too. * 
mo 


— 


E 


Thus it appears, that an Air too Subtile, Rare and Light, is 
unfit for Reſpiration: But the Cauſe is not the Subtilty or too 
great Delicacy, as Mr. Boy thinks, but the too great Lightneſs 
thereof, which renders it unable to be a Counterbalance, or 
an Antagoniſt to the Heart, and all the Muſcles miniſtring to 
Reſpiration, and the Diaſtole of the Heart. Of which ſee 
Book 4. Chap 7. Note t. : 

And as our Inahility to live in too rare and light an Air ma 
diſcourage thoſe vain Attempts of Flying and Whimſies of paſ- 
ſing to the Moon, exc. ſo our being able to bear an heavier 
State of the Air is an excellent Proviſion for Mens Occafions 
in Mines, and other great Depths of the Earth; and thoſe o- 
ther greater Preſſures made upon the Air, in the Diving-Bell, 
when we deſcend into great Depths of the Waters. 

() That the Inhabitants of the Air, (Birds and [nſeQs,) need 
the Air as well as Man and other Animals, is manifelt from 
their ſpeedy dying in too feculent, or too much rarefied Air; 
of which ſee the preceding and following Note f. But yet 
Birds and lnſects (ſome Birds at leaſt) can live in a rarer Air than 
Man. Thus Eagles, Kites, Herons, and divers other Birds, that 
delight in high Flights, are not affected with the Rarity of the 
Medium, as thoſe Perſons were in the preceding Note, $0 
Inſects hear the Air-Pump long, as in the following Note 7. 

(e) Creatures inhabiting the Waters need the Air, as well as 
other Animals, yea, and freſh Air too, The Hydrocanthari 
of all Sorts, the Nymphe of Gnuats, and many other Water-« 
Inſefts, have a ſingular Faculty, and an admirable Apparatus, 
to raiſe their hack Parts to the top of the Waters, and take in 
freſh Air, It is pretty to ſee, for Inſtance, the Hydrocanthark 
come and thruſt their Tails out of the Water, and take in 4 
Bubble of Air, at the tip of their Vagine and Tails, and'then 
nimbly carry it down with them into the Waters and, when 
that e ſpent, of fouled, to aſcend again and recruit it; 

$0 Fiſhes alſo are well known to uſe _ * by paſſing 
the Water through their Mouths and Gills, But Carp will live 
out of the Water, only in the Air; as 14 manifeſt by the Expe- 
riment of their way of ug them in Holland, and which 
hath been practiſed here in England, vis. they — reg up in 
a Cellar, or ſome cool Place, in wet Moſs in a ſmall Net, with 


thelr Heads out, and feed them with white Bread ſoaked in Milk 
for many Days, This was told me by a Perſon very curious, and 
of great Honour and Eminence, whoſe Word (if | had leave to 
name him) no Body would . And it being an 19 
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moſt Animals live ſcarce half a Minute (7); and o- 
thers, that are the moſt accuſtomed to the want of 


it, live not without it many Days. 
| And 


—_——_. 


of the Reſpiration of Fiſhes very ſingular, and ſomewhat out of 

the way, Taue for the Reader's Diverſion taken notice of it. 
(F) By Experiments I made my ſelf in the Air Pump, in 

September and October, 1704; I obſerved that Animals whoſe 

Hearts have two Ventricles, and no Foramen Ovale, as Birds, 

Dogs, Cats, Rats, Mice, exc. die in leſs than half a Minute 

> om. from the very firſt Exſuction; eſpeciglly in a ſmall 
eceiver. 


A Mole (which I ſuſpected might have born more than other 


Quadrupeds) died in one Minute (without Recovery) in a large 
Receiver; and doubtleſs would hardly have ſurvived half a Mi- 
nute in a ſmall Receiver, A Bat (although wounded) ſuſtain- 
ed the Pump two Minutes, and revived upon the re-admiſſion 
of the Air. After that, he remained four Minutes and a half 
and revived. Laſtly, Afterhe had been five Minutes, he con- 
tinued gaſping for a time, and after twenty Minutes I re-ad- 
mitted the Air, but the Bar never revived. 

As for In/eft; : Waſps, Bees, Hornets, Graſhoppers, and Lady- 
Cows ſeemed dead in appearance in two Minutes, but revived 
in the open Air in two or three Hours time, notwithſtanding 
= had been in Vacwo twenty four Hours, 

he Ear-wig, the great Staphylinus, the great black lowſy 
Beetle, and ſome other Inſects would ſeem unconcerned at the 
Vacuum a good while, and lie as dead; but revive in the Air, 
akhough ſome' had lain fixteen Hours in the exhauſted Re- 
ceiver, | 

Snails bear the Air Pump prodigiouſly, eſpecially thoſe in 
Shells; two of which lay above twenty four Hours, and ſeem- 
ed not much affected. The ſame Snails I left in twenty eight 
Hours more after a ſecond Exhauſtion, and found one of them 
quite dead, but the other revived. 

Frog+ and Toads beat the Pump * eſpecially the former. 
A large Toad, found in the Houſe, died jrrecoverably in leſs 
than fix Hours, Another Toad and Frog I put in together, 
and the Toad was a dead in wo Hours, but the Frog 
juſt alive, After they had remained there eleven Hours, and 
ſeemingly dead, the Frog recovered in the open Air, only 
weak; but the Toad was quite dead. The ſame Frog being put 
in again for twenty ſeven Hours, then quite died, 

The Animalcules in Pepper- Water remained in Vacuo twenty 
four Hours. And after they had been expoſed a Day or two 
to the open Air, I found ſome of theth dead, ſome alive. 

& % , . (4) That 
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And not only Animals themſelves, but even 
Trees and Plants, and the whole vegetable Race, 
owe their Vegetation and Life to this uſeful Ele- 
ment; as will appear when I come to ſpeak of 
them, and is manifeſt from their Glory and Ver- 
dure in a free Air, and their becoming Pale and 
Sickly, and Languiſhing and Dying, when by any 
means excluded from it (g). 

Thus uſeful, thus neceſſary, is the Air to the Life 
of the animated Creatures; and no leſs is it to the 
Motion and Conveyance of many of them, All 
the winged Tribes owe their Flight and Buoyan- 
cy (Y) to it, as ſhall be ſhewn in proper place: 
And even the watery Inhabitants themſelves . 

ce 


— 


(g) That the Air is the principal Cauſe of the Vegetation of 
Plants, Borell; proves in his excellent Book De Mot. Animal. 
Vol. 2. Prop. 181. And in the next Propoſition, he aſſureth, 
In Plantis quoque peragi Aeris reſpirationem quandam imperfu- 
flam, 4 qua earum vita pendet, & conſervarur, But of this 
more when | come to ſurvey Vegetables. 

Some Lettice-Seed being ſown upon 8 Earth in the dpen 
Air, and ſome of the ſame Seed at the ſame time upon other 
Earth in a Glaſt- Receiver of the Pneumatick Engine, afterwards 
exhauſted of Air: The Seed expoſed to the Air was grown up 
an Inch and half high within Fight Days; but that in the ex- 
hauſted Receiver not at all, And Air being again admitted in- 
to the ſame emptied Receiver, to ſee whether any of the Seed 
would then come up, it was found, that in the Space of one 
Week it was grown up to the Height of two or three Inches. 
Vid. Phil. Tranſ. No. 23. Lowth. Abridg. Vol, 2. p. 206. 

(hb) In volucribus pulmones perforati acrem inſpiratum in totam 
ventris cavitatem admittunt, Hujus ratio, ut propter corporis 
truncum Aere repletum & gquaſi exten ſum, ipſa magis volatilia 
evadant, faciliuſque ab dere externo, propter intimi penum, ſu- 
flententur, Equidem piſcet, qud le viùs in aquis natent, in Abdo- 
mine veſicas Aere inflatas geſtant : pariter e wolucres, propter 
corporis truncum Aere impletum & quaſi * nudo Ari 
incumbentes, minus gravantur, proindeque levins & expeditis 
volant, Willis de Anim. Brut. p. 1. c. 3. 


(i) Fiſhes, 
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aſcend and deſcend into their Element, well with- 

out it (#). - 
ut 
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(i) Fiſhes by reaſon of the Hla der of Air within them, can 


ſuſtain, or keep themſelves in any Depth of Mater: For the Ar 
in that Blalder being more or leſs compreſſed, acerrding io the 
Depth the Fiſh ſwims at, takes up more or le/s Space; and con- 


fequently, the 18 of the Fiſh, part of whoſe Bulk this Blatlder 


is, bt greater or leſs according to the ſeveral Depths, and yet re 
tains the ſame Weight, Now the Rule de Inſidentibus humido 
it, that a Body, that it heavier than ſo much Waiver, at is equal 
in e to the Bulk of it, will fink, a Body that 1s lignier 
will ſwim; a Body of equal Weight will reſt in any part of the 
Water, By this Rule, 1 the riſh, in the middle Region of the 
Water, be of «qual Weight to the Water, that i: commen/urate 
to the Bulk of it, the Fiſh will reſt there, without any Tendency 


wpwards or downwards : And if the Tiſh be deeper in the- 


ter, the Bulk of the Fiſh becoming leſs by the Compreſſi n of the 
Bladder, and yet retaining the ſame Weight, it will ſink, and 
reſt at the Bottom. And on the other ſide, if the Fiſh be higher 
than the middle Region, the Air dilating it ſelf, and the Bulk 
of the Fiſh conſequently increaſing, Lut not the Height, the Fiſh 
will riſe upwards and reſt at the top of the Water. Perhaps the 
Fiſh by ſome Action can emit Air out of its Bladder , and, 
when not enough, take in Air, — and then it will not be won- 
dred, that there ſhould be always a fit Proportion of Air in all 
Fiſhes to ſerve their Uſe, &c, Then follows a Method of Mr, 
B-yl ro experiment the Truth of this. After which, in Mr. 
Lowihorp's Abridgment, follow Mr. Ray's Obſervations. 1 
think that —— hath hit upon the true Uſe of the Swimming- 
Rad ders in Fiſhes, For, I. It hath been obſerved, that if the 
Swimming» Bladder of any Fiſh Le pricked or broken, ſuch a Fiſh 
ſinks preſenily to the Bottom, and can neither ſupport or raiſe it 
ſelf up in the Water, 2. Flat Fiſhes, as Soles, blaiſe &c. which 
lie always grovelling at the Bottom, have no Swimming- Blad- 
ders that ever I could find, 3. In moſt Fiſhes there is a manifeſt 
Chanel leading from the Gullet to the ſaid Bladder, 
which without doubt ſerves for the conveying Air thereunto.— 
In the Coat of this Bladder is a muſculons Power to contract it 
when the Fiſh lifts, See more very curious Obſervations re- 
lating to this Matter, of the late great Mr. Ray, as alſo of 
the curious anonymous Gentleman in the ingenious Mr. Low- 
chords Abridgment, before cited, p. 845. from Phil. Tran. 
N. 114, 115. 
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But it would be tedious to deſcend too far into 
Particulars, to reckon up the many Benefits of this 
noble Appendage of our Globe in many uſeful En- 
gines (* in many of the Functions and Operati- 
ons of Nature (/) in the Conveyance of Sounds; 
and a Thouland Things beſides. And I ſhall but 


juſt 


2 ——_— — 
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(k) Among the Engines in which the Air is uſeful, Pumps 
may be accounted not contemptible ones, and divers other Hy- 
draulical Engines, which need not to be particularly inſiſted on. 
In theſe the Water was imagined to riſe by the power of Suc- 
tion, to avoid a Vacuum, and ſuch unintelligible Stuff; but the 
juſtly famous Mr. Boy! was the firſt that ſolved thele Phaenome- 
na by the Weight of the Atmoſphere, *His ingenious and 
curious Obſervations and Experiments relating hereto, may be 
ſeen in his little Tra, Of rhe Cauſe of Attraction by Suftion, 
and divers others of his Tracts, 

(1) It would be endleſs to ſpecify the Uſes of the Air in 
Nature's Operations: I ſhall therefore, for a Sample only, 
name its great Ule to the World in conſerving animated Bo- 
dies, whether endowed with animal or vegetative Life, and 
its contrary Quality of diſſolving other Bodies; by which means 
many Bodies that would prove Nuiſances to the World, ate 
put out of the Way, by being reduced into their füt Principles, 
(as we ſay), and ſo embodied with the Earth again. Of its 
Faculty as a Menſtruum, or its Power to diſſolve Bodies; | 
may inſtance in Cryttal Glaſſes, which, with long keeping, 
eſpecially if not uſed, will in Time be reduced to a Powder, 
as | have ſeen. Sv divers Minerals, Earths, Stones, Foſfil= 
Shells, Wood, exc. Which from Noah's Floud, at leaſt for ma- 
ny Ages, have lain under Ground, ſo ſecure trom Corruption, 
that, on the agg ape they have been thereby made much the 
ſtronger, have in the open Air ſoon mouidered away, Of 
which laſt, Mr. Boy! gives an Inſtance (from the e 
de admirandis Hungar. Aquis) of a great Oak, like a huge 
Beam, dug out of a Salt Mine in Tranſylvania, ſo hard, that 
it world not eaſily be wrought upon by Iron Tools, yet, being 
expoſed to the Air out of the Mine, it became ſo rotien that in 
four Days it was eaſy to be broken, and crumbled between one's 
Fingers. Boyl's Suſpic. about ſome hid. Qual. in the Air, 
p. 18. So the Trees turned out of the Earth by the Breaches 
at Weſt- Thurrock, and Dagenham, near me, although probably 
no other than Alder, and interred many Ages ago in a rotten 
oazy Mold, were ſo exceedingly tough, hard, and ſound at 
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mention the admirable uſe of our Atmoſphere 
miniſtring to the enlightening of the World, by 
its reflecting the Light of the heavenly Bodies to us 
(m)z and refracting the Sun-beams to our Eye, be- 
tore it ever ſurmounteth our Horizon (); by which 
means the Day is protracted throughout the whole 
Globe z and the _ and diſmal Nights are 
ſhorten'd in the frigid Zones, and Day ſooner ap- 
proacheth 


— a M * th. Za. „ th... 


firſt, that J could make but little Impreſſions on them with the 
Strokes of an Ax; but being expoſed to the Air and Water, 
foon became ſo rotten as to be crumbled between the Fingers, 
See my Obſervations in Philoſ, Tranſat. Nv 335. 

(m) By reflefting the Light of toe heavenly Bodies to u, | 
mean that Whiteneſs or Lightneſs which is in the Air in the 
Day-time, cauſed by the Rays of Light ſtriking upon the Pati- 
cles of the Atmoiphere, as well az upon the Clouds above, and 
the other Objects beneath upon the Earth. To the ſame Cauſe 
alſo we owe the Twilight, wiz, to the Sun-beams touching 
the uppermoſt Particles of our Atmoiphere, which they do 
when the Sun is about eighteen Degrees beneath the Horizon, 
And as the Beams reach more and more of the airy Particles, 
ſo Darkneſs goes off, and Day light comes on and encrealeth, 
For an Exemplification of this, the Experiment may ſerve of 
tranſmiuing a few Rays of the Sun tbrough a ſmall Hole into a 
dark Room: By which means the Rays which meet with Duſt, 
and other Particles flying in the Air, are render'd viſible ; or 
(which amounts to the lame) thoſe ſwimming ſmall Bodies are 
rendered viſible, by their reflecting the Light of the Sun 
beams to the Eye, which, without ſuch Reflection, would it 
felf be inviſible. 

The Azure Colour of the Sky Sir 1ſaac Newton attributes to 
Vapours beginning to condenſe, and that are not able to re- 
fle& the other Colours. V. Optic. I. 2. Par. 3. Prop. 7. 

() By the Refractive Power of the Air, the Sun, and the 
other heavenly Bodies ſeem higher than really they, are, eſpe- 
cially near the Horizon. What the Refractions amount unto, 
what Variations they have, and what Alterations in time they 
cauſe, may be briefly ſeen in a little Book called, The Artifi- 
cial Clock- Maker, Chap. 11. 

*, Although this infleftive Quality of the Air be a great Incum- 
Brance and Confuſion of Aſtronomical Obſervations ; —— yet it 
#5 not without ſome conſiderable Benefit to Navigation; and in- 
deed in ſome Caſes, the Benefit thereby obtained is much greater 
N than 
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proacheth them; yea the Sun it ſelf riſeth in Ap- 
pearance (when really it is abſent from them) to 
the great Comfort of thoſe forlorn Places (o). 

But paſſing by all theſe Things with only a bare 
mention, and wholly omitting others that might 
have been named, I ſhall only inſiſt upon the ex- 
cellent Uſe of this noble circumambient Companion 
of our Globe, in reſpect of two of its Meteors, the 
Winds, and the Clouds and Rain (p). 


than would be the Benefit of having the Ray proceed in an eat 
ſtraight Line. [Then he mentions the Benefit hereof to the Po- 
lar Parts of the World] But this by the by (faithhe.) The great 
Advantage I conſider therein, is the firſt Diſcovery of Land up» 
on the Sea ; for by meant hereof, the tops of Hill: and Land: are 
raiſed up into the Air, . as to be 4. ſeveral Leagues 
farther off on the Sea than they would be, were there no. /uch 
Reſrattion, which is of great Benefit to Navigation for flaering 
their Conrſe in the Night, when they approach near Land; and 
likewiſe for direfting them in the Day-time, much more certainly 
than the moſt exatt Celeſtial Obſervations could do by the 'Help 
of an uninflefted Ray, eſpecially in ſuch Places as they havens 
Sowndings, [Then he propoſes a Method to find by theſe means 
the Diſtance of Objects at Sea.] V. Dr. Hook's Poſt. Works. 
Lect of Navig. p. 466. | 

(o) Cum Belge in nova Zembla hybernarent, Sol illis apparuic 
16 diebus citiùs, quam revera in Horizonte exifteret, hoc eft, cùm 
adhuc infra Horizontem depreſſus eſſet quatuor circiter gradibus, 
& quidem aere ſereno. Varen. Geog. c. 19. Prop. 22. 

Theſe Hollanders] found, that the Night in that place ſhor 

ened no leſs than a whole Month; which muſt needs be a very 
great Comfort to all ſuch Places as live very far towards the North 
and South Poles, where length of Night, and want of ſeeing the 
Sun, cannot chuſe but be very tedious and irkſome. Hook Ibid. 

[By means of the Refractions] we found the Sun to riſe : 
Minutes before it ſhould; andin the Evening to remain above the 
Horiz.0n twenty Minutes ( or thereabouts) longer than it ſhould. 
Captain James's Journ. in Boyl of Cold. Tit. 18. p. 190, 

(p) 4er—in Nubes cogitur : humoremque colligens terram-auger 
imbribus: tum effiuens huc & illus, ventos efficit. Idem annuas 
frigorum & calorum facit varietates : idemque & volatus Alitum 
ſuſtinet, ex ſpiritu ductus alit & ſuſtentat animantes. Cic. de 
Nat, Deor. I. 2. c. 39. | 
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14 | : Book J. 
C'H A P. II. 
Of the Winds (a). 
wy O paſs by other Conſiderations, whereby I 


might demonſtrate the Winds to be the infi - 
nite Creator's Contrivance, I ſhall inſiſt only upon 


their great uſefulneſs to the World. And fo great 


is their Uſe, and of ſuch abſolute Neceſſity are they 
to the Salubrity of the Atmoſphere, that all the 
World would be poiſoned without thoſe Agitations 
thereof. We find how putrid, fetid, and unfit for 
| | Reſpiration, 


m4 


(a) Ventus eſt aer fluens, is Senecas Definitibn, Na. Qu. |. 5, 
And as Wind is a Current of the Air, ſo that which excites or al- 
ters its Currents may be juſtly ſaid to be the Cauſe of the Winds. 
An Æquipoiſe of the Atmoſphere produceth a-Calm ; but if that 
Æquipoiſe be more or leis taken off, a Stream of Air, or Wind, 
is thereby accordingly produced either ſtronger or weaker, ſwif- 
ter or flower. And divers things there are that may make ſuch 
Alterations in the Æquipoiſe or Balance of the Atmoſphere, vix. 
Eruptions of Vapours from Sea or Land; Rarefactions and 
Condenſations in one Place more than another; the falling of 


| Rain, preſſure of the Clouds, exc. Pliny, |. 2. c. 45. tells us of 


a certain Cavern in Dalmatia, called Senta, in quem, faith he, 
dejetio levi pondere, quam vis tranquillo die, turbini ſimilis 
emicat procella. But as to Caves it is obſerved, that they 
often emit Winds more or leſs. Dr. Connor, taking notice of 
this matter,ſpecifies theſe, In regno Neapolitano ex immani Cumane 
Sibylla antro tenuem ventum effiuentem fercepi. The like he ob- 
ſerved at the Caves at Baie, and in ſome ot the Mines of Ger- 
many, and in the large Salt-Mines of Cracow in Poland, Ubi, 
ſaith he, opifices, & ip/e fodine dominus Andreas Morſtin, Nob, 
Polonns, mihi aſſeruerunt, quod tanta aliquando. Ventorum tem- 

flat ex ambagioſis hujus fading receſſibus ſurgere ſolebat, quod 
orantes foſſores bum proſflernebat, nec non porta er domici- 
lia (que fbi in hac fodina artifices exſirunnt) peniths evertebat, 
Bern, Connor. Diſſert. Med, Phyſ. p. 33. Artic, 3. 

And as great Caves, ſo great Lakes ſometimes ſend forth 
Winds. 80 Gaſſendv: ſaith the Lacws Legnine doth, E quo dum 
exoritur fumns, nube: hand dubid creanda oft, qua fit brevi in 


rempeſtatom 


k 1. 


Chap. II. Of the Winds.” 15 


Reſpiration, as well as Health and Pleaſure, a flag - 
nating, confined, pent up Air is. And if the whole 
Maſs of Air and Vapours was always at Ret, and 
without Motion, inſtead of refreſhing and animat- 
ing, it would ſuffocate and poiſon all the way ; 

— 


— 


tempeſtatem ſaviſimam exoneranda. Gaſſend. Vit. Peiresk. |, 5. 
417. 

F But the moſt univerſal and conſtant Alterations of the Ba- 

lance of the Atmoſphere are from Heat and Cold. This is 
manifeſt in the General Trade- Winds, blowing all the Year 

between the Tropicks from Eaſt to Weſt : if the Cauſe there- 
of be (as ſome ingenious Men imagine) the Sun's daily Pro- 


. greſs round that part of the Globe, and by his Heat rarefy- 


ing one part of the Air, whilſt the cooler and heavier Air be- 
hind preſſeth after. So the Sea and Land Breezes in Note d. 
And ſo in our Climate, the Northerly and Southerly Winds 
(commonly eſteemed the Cauſes of cold and warm Weather), 
are really the Effects of the Cold or Warmth of the Atmo- 
ſphere : Of which I have had ſo many Confirmations, that 
] hive no doubt of it. As for Inſtance, it is not uncommon 
to ſee a warm Southerly Wind, ſuddenly changed to the 
North, by the fall of Snow or Hail ; to ſee the Wind in a 
froſty, cold Morning North, and when the Sun hath well 
watmed the Earth and Air, you may obſerve it to wheel a- 
bout towards the Southerly Quarters ; and again to turn Nor- 
therly or Eafterly in the cold Evening. It is from hence allo, 
that in Thunder-Showers the Wind and Clouds are often- 
times contrary to one another, (eſpecially if Hail falls), the 


ſultry Weather below directing the Wind one way; and-the: 


Cold above the Clouds another way. I took Notice upon 


March the totb 171%, (and divers ſuch like Inſtances | hare 


had before and ſince) that the Morning was warm, and what 
Wind ſtirred was Welt-South-Weſt, but the Clouds were thic 
and black (as generally they are when Snow enſues): A little 
before Noon the Wind veered about to North by Weſt, and 
ſometimes to other Points, the Clouds at the ſame time flying 
lume North by Weſt, ſome South-Weſt : About one of the 
Clock it rained apace, the Clouds flying ſometimes North- 
alt, then North, and at laſt both Wind and Clouds ſettled 
North by Weſt ; At which time Sleet fell plentifully, and jr 
rew very cold. From all which I obſerve, 1. That al- 
though our Region below was warm, the Region of the 
Clouds was cold, as the black, ſnowy Clouds ſhewed, 2. Te 
| e 


$ 


But the — | Commotions it receives from the 
Gales and Storms, keep it pure and healthful (5). 
Neither are thoſe Ventilations beneficial only to 
the Health, but to the Pleaſure alſo of the Inhabi- 
tants of the Terraqueous Globe; witneſs the Gales 
which fan us in the heat of Summer; withour 
which, even in this our temperate Zone, Men are 
ſcarce able to perform the Labours of their Calling, 
0 or 


— — — — — 
the ſtruggle between the warmth of ours, and the cold of the 
cloudy Region, ſtopped the airy Currents of both Regior s. 
3. That the falling of the Snow through our warmer Ait 
melted into Rain at firſt; but that it became Sleet atter the 
ſuperiour Cold had conquered the inferiour Warmth. 4. That, 
as that Cold prevailed by Degrees, ſo by Degrees it wheeled 
about both the Winds and Clouds from the Northwards to- 
wards the South. | 
+ | Hippocrates, |. 2. De Vict. Orat. Omnes Ventos vel à vive, 

lacie, vehementi gelu, fluminibus, &c. ſpirare neceſſs judicat, 

artholin. de uſu Nivis, c. 1. 
" (b) 1t is well obſerved in my Lord Howard's Voyage to Con- 
ſtantinople, ht art Vienna they have frequent Winds, which 
if they ceaſe long in Summer, the Plague often enſues : So that 
it is now grown into a Proverb, that if Auſtria be not windy, 
it is ſubjett to Contagion. Bohun of Wind, p. 213. 
From ſome ſuch Commotions of the Air | imagine it is, 
that at Grand Cairo the Plague immediately ceaſes, as ſoon as 
the Nile begins to overflow ; although Mr. Boy! attributes it 
to nitrous Corpuſcles. Determ. Nat. of uv. Chap. 4. 

Nulla enim propemodum regio eft, que non habeat aliquem fla- 

tum ex ſe naſcentem, & circa ſe cadentem. 

Inter catera itaq; Providentia opera, hoc quogq; aliquis, ut dig- 
num admiratione ſuſpexerit. Non enim ex una causd Ventos 
aut invenit, aut per diverſa diſpoſuit : ſed primum ut aera non 
ſmerent pigreſcere, ſed aſſiduã vexatione utilem redderent, vita- 
lemq; trafturis. Sen. Nat. Queſt. l. 5. c. 17, 18. ; 1 
IU this is more evident, from the Cauſe aſſigned to malig- 
nant epidemical Diſeaſes, particularly the Plague, by my in- 
genious, learned Friend, Dr. Mead; and that is, an hot and 
moiſt Temperament of the Air, which is obſerved by Hippo- 
crates, Galen, and the general Hiſtories of Epidemical Diſea- 
ſes, to attend thoſe Diſtempers. Vid. Mead of Poiſons, Eſſay 5. 
p. 161. But indeed, whether the Cauſe be this, or poiſo- 
nous, malignant Exhalations or Animalcules, as others think, 
ROY | | the 
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or not without Danger of Health and Life (c). 
But eſpecially, witnels the 1 Gales which 
throughout the whole Year do fan the Torrid Zone, 
and make that Climate an healthful and pleaſant 
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the Winds are however very ſalutiferous in ſuch Caſes, in 
cooling the Air, and · diſperſing and driving away the moiſt 
or peſtiferous Vapours. c 

(e) Jnly 8. 1707, (called for ſome time after the Hot Tueſi 
day,) was ſo exceſſively hot and ſuffocating, by reaſon there 
was no Wind ſtirring, that divers Perſons died, or were in 
great Danger of Death, in their Harveſt-Work. Particu- 
larly one who had formerly been my Servant, a healthy, 
luſty, young Man, was killed by the Heat: And ſeyetal 
Horſes on the Road dropped down and died the fame Day. 

In the foregoing Notes, having Notice of ſome Things 
telating to Heat, although it be ſomewhat out of the way; [ 
hope the Reader will excuſe me, if I entertain him with ſome 
Obſervations I made about the Heat of the Air under the 
Line; compared with the Heat of our Bodies. J. Patrick, 
who, as he is very accurate in making Barometrical and Thers 
mometrical Inſtruments, had the Curioſity for the nicer ad- 
juſting his Thermometers, to ſend two abroad under the Care 
of two very ſenſible, ingenious Men ; one to the Northern 
Lat. of 81; the other to the Parts under the ÆEquinoctial: In 
theſe two different Climates, the Places were marked where 
the Spirits ſtood at the ſevereſt Cold and greateſt Heat. And 
according to theſe Obſervations he graduates his Thermome- 
ters. With his Standard I compared my Standard Thermo- 
meter, from all the Degrees of Cold, I could make with Sal 
Armoniack, &c. to the greateſt Degrees of Heat our Ther- 
mometers would reach to. And with the ſame Thermomes 
tet (of mine) I experimented the greateſt Heat of my Body, 
in July 1709. Firſt in an hot Day without Exerciſe, by pat- 
ting the Ball of my Thermometer under my Armpits, and - 
Other hotteſt Parts of my Body. By which means the Spirits 
were raiſed 284 Tenths of an Inch above the Ball. After 
that, in a much hotter Day, and indeed nearly as hot as any 
Day with us, and after I had heated my my ſelf with ſtrong 
Exerciſe too, as much as I could well bear, I again tried the 
ſame Experiment, but could not get the Spirits above 288 
Tenths ; which I thought an inconſiderable Difference, for ſo 
ſeemingly a very different Heat of my Body, But from ſome 
Experiments I have made (altho' | have unfortunately forgot- 
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Habitation, which would otherwiſe be fcarce habi- 
table- | 
Fo theſe I might add many other great Conve- 
niencies of the Winds in various Engines, and vari- 
ous Buſineſſes. I might particularly inſiſt upon its 
t Uſe to tranſport Men to the fartheſt diſtant | 
ions of the World (4) and I __ 
ly ſpeak of the general and coaſting e-Winds, | 
e Sea, and the Land-Breezes z (e) the one ſerving | 
to carry the Mariner in long Voyages from Eaſt to 
Weſt ; the other ſerving to waft him to 41 
| | aces z 
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ten them) in very cold Weather, I imagine the Heat of an heal- BY... 
thy Body to be always much the ſame in the warmeſt Parts 
thereof, both in Summer and Winter. Now between thoſe 
very Degrees of 284 and 288, the Point of the equatorial 
Heat falleth. From which Obſervation it appears, that there 
is pretty nearly an equal Contemperament of the Warmth of | 
our Bodies, to that of the hotteſt Part of the Atmoſphere in- 
habited * us. | . 

If the Proportion of the Degrees of Heat be defired from 
the Freezing-Point, to the Winter, Spring, and Summer Air, 
the Heat of Man's Body, of heated Water, melted Metals, 
and ſo to actual Fire; an Account may be met with of it, 
dy my moſt ingenious Friend, the great Sir 1/aac Newton, in 

Phil, guy ay” No, 270. 

. (4) In hoe Providentia ac Diſpoſitor ille Mandi Deus, ara 
ventis exercendum dedit, =—— non ut nos claſſes partem ſreti oc- 
enpaturas compleremus milite armato, &c. Dedit ille vento ad 
euſtodiendam cali terrarumg; temperiem, ad evocandas ſupprt 
mendaſq; aquas, ad alendos ſatorum atq; arborum fruttn:; | 
quos ad maturitatem cum aliis cauſit adducit ipſa jactatlo, at- 
trahens cibum in ſumma, c ne torpeat, promovens, Dedit ven- 
tot ad ulteriora 1 95 fuiſſet enim imperitum animal, & ſine | 
magna experientia rerum Homo, fi circumſcriberetur natali- ſoli 
fine, Dedit ventos ut commoda enjuſq; regionis ferent communia ; | 
non ut legiones equitemq; geſtarent, nec ut pernicioſa gentibus 3 
arma tranſveherent, Seneca, ibid, 1 

(e) Sea · Breezes commonly riſe in the Morning about nine 2 
Clock. — They firſt approach the Shore gently, as if they were | 
afraid to come near it. — It comes in a fine, ſmall, black 
Cure upon the Water, whereas all the Sea between it and the 
Shore (not yet reached by it) is as ſmooth and even as Glaſs in 

4 Compariſon, 
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Places; the one ſerving to carry him into his Har- 
hour, the other to may him out. But I ſhould go 


1 oo far to take notice of all Particulars (). Leaving 
ag herefore the Winds, I proceed in the next Place 
ſtant o the Clouds and Rain. 


ular« -— — — 
inds, 

wht ompariſon, In half an Hour: Time after it has reached the 
lt 8 ere, it (fan; pretty brikly, and ſo encreaſeth gradually till 
UT to welve a Clock; then it is commonly ſtrongeſt, and laſts ſo till 
cular wo or three, a very brick Gale, — After three it begins to die 
aces; way again, and gradually withdraws its force till all is ſpent ; 


nd about five a Clock — jt is lulled aſleep, and comes no more 
ill next Morning. : 
And as the Sea Breezes do blow in the Day, and reſt in the 
Night; ſo on the contrary [The Land-Breezes] blow in the 
Night, and reſt in the Day, alternatgly ſucceeding each other. 
—They ſpring up berween ſix and twelve at Night, and laſt 
ul fix, eight, or ten in the Morning. Dampier's Diſc, of 
inds, ch. 4. | 

(f) One Thing more I believe ſome of my Friends will 
xpect from me is, that 1 ſhew the Reſult of comparing m 
bwn Obſervations of the Winds, with others they know 


i heal- 3 
Parts 
thoſe 
atorial 
there 
nth of 
ere in- 


own Wave from Ireland, Switzerland, Italy, France, New-England, 
* "Hh nd ſome of our Parts of England. But the Obſervations be- 
of it, ng ſome of them but of one Year, and moſt of the reſt of 


dut a few Years, 1 have not been able to determine any 


on, in ct Matters. The chief of what I have obſerved is, that 
1 he Winds in all theſe Places ſeldom agree, but when they 
or \c. oft certainly do ſo, it is commonly when the Winds are 
4% as Nong, and of long continuance in the ſame Quarter; And 
bel: ore Ithink in the Northerly and Eaſterly, than other Points. 
P f fo a ſtrong Wind in one Place, is oftentimes 'a weak one 
2 another Place, or moderate, according as Places lave been 
ven. enter or farther diſtant. Vid. Phil, Tranſ. No, 297, and 32 t. 
& fine zut to give a good and tolerable Account of this or any 
air fol ther of the Weather, it is neceſſary to have good Hiſtories 
cual. yy ereof from all Parts; which, as yet we have but few of, 

Ind they imperfeR, for want of longer and ſufficient Obſer+ 
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CHAP, III. 
| N | 
Of the Clouds and Rain. 
HE Clouds 'and Rain (a) we ſhall find to be 

no leſs uſeful Meteors than the laſt mentioned 
as is manifeſt in the refreſhing 2 Shades © 
which the Clouds afford, and the fertile Dews and ! 
Showers which they pour down on the Trees and, | 
| P lants, 1 - 
„7 — — — — -= 
(a) Clouds and Rain are made of Vapours raiſed from Wi ' 
ter, or Moiſture only. So that 1 utterly exclude the Notion 8 | 
of Dry, Terrene Exhalations, or Fumes, talked much of by b 
moſt Philoſophers ; Fumes being really no other than the h- \ 
mid Parts of Bodies reſpectively Dry. . 
. Theſe Vapours are demonſtratively no other than ſmall Bub 
bles, or Veliculz detached from the Waters by the Power of 1 
the Solar, or Subterraneous Heat, or both. Of which ſe" ; 
Book-2, Chap. 3. Note (b), And being lighter than the Atmo , 
ſphere, are buoyed up thereby, until they become of an f 

ual Weight therewith, in ſome of its Regions aloft in the 
Air, or nearer the Earth; in which thoſe Vapours are form 4 
ed into Clouds, Rain, Snow, Hail, Lightning, Dew, Milt 8 
and other Meteors. b | 8 
In this Formation of Meteors the grand Agent is Col \ 
which commonly, if not always, occupies the ſuperior Reg * 
ons of the Air; as is manifeſt from thoſe Mountains whid A 
exalt their lofty Tops into the upper and middle Region, pe 

und are always covered with Snow and Ice. J 
This Gold, if it approaches near the Earth, preſently pre * 
Pitstes the Vapours, either in Dews; or if the Vapours mot b. 
copiouſly aſcend, and ſoon meet the Cold, they are then co ps 
_ denſed into Miſting, or elſe into Showers of ſmall Rain, fil C 
ing in numerous, thick, ſmall Drops: But if thoſe Vapou p 


are not only copious, but alſo as heavy as our lower Air 
ſelf, (by means their Bladders are thick and fuller of Water 
in this Caſe they become viſible, ſwim but a little Heid 
bove the Earth, and make what we call a Miſt or Fog. bi 
they ate a Degree lighter, ſo as to mount higher, but 14 
any great Height, as alſo meet not with Cold enough to coy 
denſe them, nor Wind to diſſipate them, they then form 8 
_—y, Os 7 3; king chem for Brace) WY 
with 
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Plants, which would languiſh and die with perpe- 

tual Drought, but are hereby made Verdant and 

Flouriſhing, Gay and Ornamental; ſo that 3 — 
| mi 


* — — _—_— 
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without either Sun or Rain, And in this Caſe, I have ſcarce 
ever known it to Rain, till it hath been frf# Fair, and then 
Foul, And Mr. Clarke, (an ingenious Clergyman of Norfolk, 
who in his Life-time, long before me, took notice of it, and 
kept a Regiſter of the Weather for thirty Years, which his 
learned Grandſon, Dr. Samuel Clarke put into my Hands, he, 
I ſay) ſaith, he ſcarce ever obſerved the Rule to fail in all that 
Time; only he adds, F the Wind be in ſome of the eaſterly 
Points, But I have obſerved the ſame to happen, be the 
Wind where it will. And from what hath been ſaid, the 
Caſe is ealily accounted for, viz. whilſt the Vapours re- 
main in the ſame State, the Weather doth ſo too., And ſuch 
Weather is generally attended with moderate Warmth, and 
with little or no Wind to diſturb the Vapours, and an heavy 
Atmoſphere to ſupport them, the Barometer being common» 
Iy high then, But when the Cold approacheth, and by con- 
enſing drives the Vapours into Clouds or Drops, then is way 
made for the Sun-beams, till the ſame Vapours, being by 
further Condenſation formed into Rain, fall down in Drops. 

The Cold's approaching the Vapouts, ind conſequently the 
Alteration of ſuch dark Weather I have beforehand perceiv- 
ed, by ſome few ſmall Drops of Rain, Hail, or Snow, now 
and then falling, before any Alteration hath been in the 
Weather ; which I take to be from the Cold meeting ſome 
of the ſtraggling Vapours, or the uppermoſt of them, and 
condenfing them into Drops, before it arrives nnto, and ex- 
erts it ſelf upon the main Body of Vapours below, 

I have more largely than ordinary inſiſted upon this part of 
the Weather, partly, as being ſomewhat out of the way; 
but chiefly, becauſe it gives Light to many other Phenomena 
of the Weather, Particularly we may hence diſcover the 
Original of Clouds, Rain, Hail and Snow; that they are Va- 
pours carried aloft by the Gravity of the Air, which meet- 
Ing together ſo as to make a Fog above, they thereby form 
a Cloud. If the Cold condenſeth them into Drops, they then 
fall in Rain, if the Cold be not intenſe enough to freeze 
them: But if the Cold freezeth them in the Clouds, or in 
their Fall through the Air, they then become Hail or Snow. 

As to Lightning, and other enkindled Vapours, I need fay 
little in this Place, and ſhall therefore only obſerve, that they 
Owe alſo their Riſe to Vapours ; but ſuch Vapours as are de- 
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Pſalmiſt faith, P/al. Ixv. 12, 13.) The little Hills re- 
foice on every fide, and the Valleys ſhout for Joy, they 


alſo ſing. * 
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tached from mineral Juices, or at leaſt that are mingled with 
them, and are fired by Fermentation, | | 
Another Phenomenon reſolvable from what hath been ſaid |} 
is, why a cold, is always a wer Summer, viz, becauſe the | 
Vapours riſing plentifully then, are by the Cold ſoon colleR- | 
ed into Rain, A remarkable Inſtance of this we had in the 
Summer of 1708, part of which, eſpecially about the Solſtice, 
was much colder than uſually. On June 12, it was ſo cold, 
that my Thermometer was near the Point of hoar Froſt, and 
in ſome Places I heard there was an hoar Froſt; and during all 
the cool Weather of that Month, we had frequent and large 
Rains, ſo that the whole Month's Rain amounted to above 
two Inches Depth, which is a large Quantity for Upminſter, 
even in the wetteſt Months. And not only with us at Upmin- 
fler, but in other Places, particularly at Zurich in Switzer- | 
land, they ſeem to have had as unſeaſonable Cold and Wet as 
we. Fuit hic menſis prater modum humidus, e magno | 
nidem vegetabilibus hominibuſque damno. Multum computru- 
it Faenum, &c. complains the induſtrious and learned Dr. J. J. 
Scheuchzer : Of which, and other Particulars, I have given a 
larger Account in Phil. Tranſe No. 321. 
n which Tranſaction I have obſerved farther, that about 
the Equinoxes we (at Upminſter at leaſt) have oftentimes more 
Rain than at other Seaſons. The Reaſon of which is mani- 


feſt from what hath been ſaid, viz. in Spring, when the Earth 


and Waters ate looſed from the brumal Conſtipations, the 
Vapours ariſe in great Plenty: And the like they do in Au- 
tumn, when the Summer Heats, that both diſſipated them, 
and warmed the ſuperior Regions, are abated ; and then the 
Cold of the ſuperior Regions meeting them, condenſeth them 
into Showers, more plentifully than at other Seaſons, when ei- 
ther the Vapours are fewer, or the Cold that is to condenſe 3 
them is leſs. ö 

The manner how Vapours are precipitated by the Cold, or 
reduced into Drops, I conceive to be thus: Vapouts being. 


as I ſaid, no other than inflated Veſiculs of Water; when 


they meet with a colder Air than what is contained in them, 
the contained Air is reduced into a leſs Space, and the wa- 
tery Shell or Caſe rendered thicker by that means, ſo as to 
become heavier than the Air, by which they are buoyed up, 
and conſequently muſt needs fall down, Allo many 4 tow 

ne 
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And, if to theſe Uſes, we ſhould add the Ori» 


gine of Fountains and Rivers, to Vapours and the 
| | Raing, 
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thickned Veſicule run into one, and ſo form Drops, greater 
or ſmaller, according to the Quantity of Vapours collected 
together, 

, to the Rain of different Places, I have in ſome of our 
Tranſactions aſſigned the Quantities ; particularly in the laſt ei- 
ted Tranſaction, | have aſſigned theſe, viz. the Depth of the 
Rain one Year with another, in Englih Meaſure, if it was to 
ſtagnate on the Earth, would amount unto, at Townely in 
Pars pry 42 4 Inches; at Upminſter in Eſſex 194 Inches; at 
Zurich in Switzerland 32 4 Inches; at Piſa in Italy 43 4 Inches; 
at Paris in France 19 Inches ; and at yo in Flanders 24 Inches, 

It would be endleſs to reckon up the bloody and other pro- 
digious Rains taken notice of by Hiſtorians, and other Au- 
thors, as præternatural and ominous Accidents ; but, if ſtrict- 
ly pried into, will be found owing to natural Cauſes : Of 
which, for the Reader's Satisfaction, I will give an Inſtance 
or two, A bloody Rain was imagined to have fallen in France, 
which put the Country People into ſo greata Fright, that they 
left their Work in the Fields, and in great haſte flew to the 
Neighbouring Houſes. Peiriſc (then in the Neighbourhood) 
ſtrictly enquiring into the Cauſe, found it to be only red 
Drops coming from a ſort of Butterfly that flew about in 
great Numbers at that Time, as he concluded from ſeeing ſuch 
red Drops come from them; and becauſe theſe Drops were 
laid, Non ſupra edificia, non in devexis lapidum ſuper ficiebus, u- 
ti debuerat contingere, ſi e cœlo ſanguine pluiſſet; ſed in ſubcavis 
potims & in foraminibus.— Acceſſit, quod parietes iis tinge- 
bantur, non qui in medus oppidis, 1 agrorum vicini erant, 
neque ſecundum partes elatiores, ſed ad mediocrem ſolùm altitu- 

1 dinem, quantam volitare Papiliones ſolent. Gaſſend in vit. 
the Peiresk, L. 2. p. 156. 


lem So Dr. Merret ſaith alſo, Pluvia Sanguini quam cortiſimꝰ con- 
ei · flat eſſe tantùm Inſeftorum excrementa: Pluvia Tritici quam ni- 
nſec Fil aliud efſe quam Heders bactifera grana à Sturnis devorata en- 


eretaque comparanti liquidiſſim? patet. Pinax rerum, ec. p. 220, 

The curious Worm tells of the raining of Brimſtone, A». 1646. 
Maii16, Hie Hafhia chm ingentj pluvid tota urbi, omneſque ita 
inundarentur plates, wt 75 us hominum impediret, Sulphureoque 
odors airem inficeret, di 95 aliquantulum aqui, quibu/dam in 
locis colligere licuit Sulphureum pulverem, cuſus portionem ſerve, 
color, odere, & aliis verum Sulphur ferentem, Muſ. Worth. 
Lit, C 11, Seck. t. | 
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"Rains, as ſome of the moſt eminent modern Philos 
ſopher 


Together with the Rain we might take notice of other Me- 
teors, particularly $S»ow ; Which although an irkſome Gueſt, 
yet hath its great Uſes, if all be true that the famous T. Bar- 

holin ſaith of it, who wrote a Book de Nivis uſu Medico. 
In which he ſhews of what great Uſe Snow is in fructifying 
the Earth, preſerving from the Plague, curing Fevers, Co- 
licks, Head-Aches, Tooth-Aches, Sore Eyes, Pleuriſies, (for 
which Uſe he faith his Country-Women of Denmark keep 


Snow-Water gathered in March), alſo in prolonging Life, 
(of which he inſtanceth in the Alpine Inhabitants, that live to 
2 great Age,) and preſerving dead Bodies; Inſtances of which 
he gives in Perſons buried under the Snow in paſling the Alps, 


which are found uncorrupted in the Summer, when the Snow 


is melted ; which ſad Spectacle he himſelf was an Eye-Wit- Z 
neſs of. And at Spitzberg in Greenland, dead Bodies remain 
entire and uncorrupted for thirty Years. And laſtly, concer- 
ning ſuch as are ſo preſerv'd when ſlain, he ſaith they remain 
in the ſame Poſture and Figure: Of which he gives this odd 
Example, Viſum id extra urbem noſiram [| Hatniam] quum, 7 
It Feb. 1659. oppugnantes hoſtes repellerentur, magnaque ſtrage 
occumberent ; alii enim rigidi iratum vultum oftendebant, alii o- 
culos elatos, alii ore didutto ringentes, alii brachiis extenſis Gla- 4 
dium minari, alii alio ſitu proſtrati jacebant. Barthol. de uſu 3 


Niv. c. 12. | 


But although Snow be attended with the Effects here named, ; 
and others ſpecified by the learned Bartholin; yet this is not to 


be attributed to any peculiar Virtue in the Snow, but ſome 


other Cauſe; Thus when it is ſaid to fructiſy the Barth, it 
22 againſt the 


doth ſo by guarding the Corn or other 


e 
intenſer cold of the Air, eſpecially the cold piercing Winds; 


which the Husbandmen obſerye to be the moſt injurious to 
their Corn of all Weathers, So for Confrrving dead Bodies, it 
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ſophers (b) have done, we ſhould have another In- 
ſtance of the great Uſe and Benefit of that Meteor, 

And now, it, we reflect ppen this neceſſary Appen» 
dage of the 'Terraqueous Globe, the Atmoſphere z and 
conſider the abſolute Neceſſity thereof to many Uſes 
of our Globe, and its great Convenience to the 
whole: And in a Word, that it anſwereth all the 
Ends and Purpoſes that we can ſuppoſe there can be 


for ſuch an Appendage: Who can but own this to be 


the Contrivance, the Work of the great Creator ? 
W ho would ever ſay or imagineſuch a Body, fo dif- 
ferent from the Globe it ſerves, could be made by 
Chance, or be adapted ſo exactly to all thoſe fore» 
mentioned grand Ends, by = other Efficient than 

the infinite Go p 
ho would not rather, from ſo noble a Work, 


—_—__ 
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ſolicito quodam vultu, ſedebat, inglinato in palmam mans ger 
nibus innitentis capite; puerulus laxatrs braccis in margine exca- 
vatæ fovee defixis in terram oculis aluum exonerabat ; omnes in 
naturali ſitu, carnee tanquam ſtatus rigidi, apertis oculit & vul- 
tu vitam quaſi ns exanimes ſlabant. Dr. Bern. Con- 
nor, Diſſert. Med. Phyſ. p. 15. 

The Doctor attributes all this to Cold; but I ſcatce think there 
could be Cold enough to do all this at Paris, and in a Cellar too. 
But his following Stories are not improbable, of Men and Cat- 
tle killed with Cold, that remained in the very ſame Poſture in 
which they died; of which he gives, from a Spaniſh Captain, 
this Inſtance, that happened two Yeats before, of a Soldier 
who unfortunately ſtraggled from his Company that were fo- 
raging, and was killed with the Cold, but was thought to have 
fallen into the Enemies Hands. But ſoon after their return to 
their Quarters, they ſaw their Comrade returning, ſitting on 
Horſeback, and coming to congratulate him, found him dead, 
and that he had been brought thither in the ſame Poſture on 
Horſeback, notwithſtanding the jolting of the Horſe. 161d. p 18. 

(b) Of this Opinion was my late moſt ingenious and learned 
Friend, Mr. Ray, whoſe Reaſons ſee in his Phyſico- Theolog, DH 
courſes, Diſc, 2. ch. 2. p. bg, ee, So alſo my no leſs learned 


| * ingenious Friends, Dr. Halley, and the late Dr. Hook, ma- 


! of the French Vertuoſo's alſo, and divers other very con- 
fiderable Men before them, too many to be ſpecified here. 


readily 
1 
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readily acknowledge the Workman (c) and as eaſily 
conclude the Atmoſphere to be made by Gon, as an 


Inſtrument wrought by its Power, any Pneumatick 


Engine, to be contrived and made by Man! 


_ — * yu * M * 


CHAP. IV. 
Of Light. 


HUS much for the firſt Thing miniſtring to the 
Terraqueous Globe, the Atmoſphere and its 
Meteors; the next Appendage is Light. (a) Con- 
cerning which I have in my Survey of the Heavens 
b) ſhewed what admirable Contrivances the infinte- 

ly wiſe Creator hath for the affording this noble, glo- 


rious, 


(e) An , quidem admirabimur propter partium Sta- 
tua con venientiam ac proportionem? Naturam autem non modo 
non laudabimut, ſed omni etiam arte privabimus, qua partium 
proportionem non ſolùm extrinſecus more Statuariorum, ſed in 
profundo etiam ſervavit ? Nonne & Polycletus ipſe Nature eft i- 
mitator, in quibus ſaltem eam potuit imitari? Potuit autem in 

olis externis partibus in quibus artem conſideravit, With much 
more to the like Purpoſe, Galen. de U. Part. l. t7.c.r. 

(4) It is not worth while to enumerate the Opinions of the 
Ariſtotelians, Carteſian, and others, about the Nature of 
Light, Ariffotle making it a Quality; Cartes a Pulſion, or Mo- 
tion of the Globules of the ſecond Element, Vid. Cartes Prin- 
ep p. 3. $: $5, e. But with the Moderns, I take Light to con- 

of material Particles, propagated from the Sun, and other 
luminous Bodies, not inſtantaneouſly, but in time, according 
to the Notes following in this Chapter, But not to infiſt upon 
other Arguments for the Proof of it, our noble Founder hath 
proved the Materiality of Light and Heat, from actual Expe- 
riments on Silver, Copper, Tin, Lead, 9 elter, Iron, Tute- 
nage, and other Bodies, expoſed (both naked and cloſel ſhut 
up) to the Fire : All which were conſtantly found to receive an 
Increment of Weight. I wiſh he could have met with a fa- 
vourable Seaſon to have tried his Experiments with the Sun» 
beams as he intended, Vid, Boyl Exp. zo make Fire and Flame 

ponderable,. * 
Y Aftro-Theol, Book 7, 
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ily rious, and comfortable Benefit to other Globes, as 
S an well as ours; the Proviſion he hath made by Moons, 
tick as well as by the Sun, for the Communication of it. 


And now let us briefly conſider the great Neceſſi- 

and Uſe thereof to all our Animal World. And 
this we ſhall find to be little leſs than the very Life 
and Pleaſure of all thoſe Creatures. For what Bene-. 
fit would Life be of, what Pleaſure, what Comfort 
would it be for us to live in perpetual Darkneſs? 
How could we provide our ſelves with Food and Ne- 
ceſſaries? How could we go about the leaſt Buſineſs, 
correſpond with ont another, or be of any Uſe in the 
World, or any Creatures be the ſame to us, without 
Light, and thoſe admirable Organs of the Body, 
which the great Creator hath adapted to the Percep- 
tion of that great Benefit? 
But now by the help of this admirable, this firſt- 
made (c), becauſe moſt neceſſary, Creature of God, 
by this, I ſay, all the Animal World is enabled to 
go here and there, as their Occaſions call; they can 
tranſact their Buſineſs by Day, and refreſh and recruit 
themſelves by Night, with Reſt and Sleep. 'They 
can with Admiration and Pleaſure, behold the glo- 
rious Works of God; they can view the Glories of 
the Heavens, and ſee the Beauties of the flowry 
Fields, the gay Attire of the feathered Tribe, the ex- 
quiſite Garniture of many Quadrupeds, Inſects, and 
other Creaturesz they can take in the delightſome 
Landskips of divers Countries and Places; they can 
with Admiration ſee the great Creator's wonderful 
Art and Contrivance in the Parts of Animals and Ve- 
etables : And in a word, behold the Harmony of this 
ower World, and of the Globes above, and ſurvey 
Gop's exquiſite Workmanſhip in every Creature, 


— 


(ee) Gen, l. 3. And God ſaid, Let there be Light, and there was 
Zub. | 


To 
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To all which I might add the Improvements 
which the Sagacity of Men hath made of thisnoble 
Creature of God, by the Refractions and Reflections 
of Glaſſes. But it would be endleſs to enumerate all 
its particular Uſes and Benefits to our World. 

But before I leave this Point, there are two Things 
concerning Light, which will deſerve an eſpecial 
Remark; and that is, its ſwift and almoſt inſtanta- 
neous Motion, and its vaſt Extenſion. . 

1. It is a very great Act of the Providence of 
God, that ſo great a Benefit as Light is, is not long 
in its Paſſage from Place to Place. For was the Mo- 
tion thereof no ſwifter than the Motion of the ſwift- 
eſt Bodies on Earth, ſuch as of a Bullet out of a 
Gun, or even of a Sound (d) (which is the 
ſwifteſt Motion we have next Light), in this Caſe 3 
Light would take up, in its Progreſs from the Sun |} 
to us above thirty two Years at the rate of the firſt, | 
and above ſeventeen Years at the rate of the latter 
Motion, 1 | 

The Inconventencies of which would be, its E- 
nergy and Vigour would be greatly cooled and = 

ted; 


* may not be ungrateful to the Curious, to take notice 
of the Velocity of thele two Things, 

According to the Obſervations of Mer/ennus, a Bullet-ſhot 
out of a great Gun, flies 92 Fathom in a Second of Time, 
(vid. Merſen, Baliſl.) which is equal to5894 Feet Engliſh, and 
according to the Computation of Mr, Huygens, it would be 
25 Years in paſſing from the Earth to the Sun. But accord- 
ingto my own Obſervations made with one of her mg 
Sakers, and a very accurate Pendulum- Chronometer, a Bullet, 
at its firſt Difcharge, flies 510 Yards in five half Seconds, which 
is a Mile in a little above 17 half Seconds. And allowing the 
Sun's Diſtance to be, as in the next Note, a Bullet would be 
3245 Years in flying with its utmoſt Velocity to the Sun. 

As to the Velocity of Sound, ſee Book 4. Chap. 3. Note 28. 
according to which rate there mentioned, a Sound would be 
near 17 - Years in flying as far as the diſtance is from 
Eanh to the Sun. Confer here the Experiments of the >4- 
cad. del Ciment. p. 149, Ot. | | 

| (s) Mr, 
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ted; its Rays would be leſs penetrant; and Dark- 
neſs would with greater Difficulty and much Slug- 
giſhneſs, be diflipated, — the fainter 

ights of our ſublunary, luminous Bodies. But paſ- 
ſing with ſuch prodigious Velocity, with nearly the 
inſtantaneous Swiftneſs of almoſt T wo hundred thou- 
ſand Engliſh Miles in one Second of Time, (e) or 
(which is the ſame Thing) being but about ſeven or 
eight Minutes of an Hour in coming from the Sun 
to us, therefore with all Security and Speed, we re- 
ceive the kindly Effects and Influences of that noble 
and uſeful Creature of God. 

2. Another Thing of great Conſideration about 
Light is, its vaſt Expanſion, it's almoſt incompre- 


henſible, and inconceivable Extenſion, which as a 


9 — 


(e) Mr. Romer's ingenious Hypotheſis about the Velocity of 
Light, hath been eſtabliſhed by the Royal Acamedy, and in 
the Obſervatory for eight Years, as our Phil. Tranſ. No. 136. 
obſerve from the Journ. des Scavans; out moſt eminent Aſtro- 
nomers allo in England admit it: But Dr. Hook thinks with 
Monſieur Carte:, the Motion of Light Inſtantaneous, Hook 
Poſt, - =p pag. 77. And this he endeavours to explain, pag. 
zo, &. 

What Mr. Romer's Hypotheſis is, may be ſeen in the Phil. 
Tran/att, before cited: As allo in the before commended Sir 
Iſaac Newton's Opticks : Light i propagatett from luminous Bo- 
dies in time, and ſpends about ſeven or eight Minutes of an 
Hour in paſſing from the Sun to the Harth. Thi: wat firſt ob+ 
ſerved by Romer, and then by others, by means of the Eclipſes 
of the Satellite of Jupiter, For theſe Kelipſes, when the Earth 
is let een the Sun and Jupiter, happen about [even or eight Al- 
nutes ſooner than they ought to do by the Tables; and when the 
Earth is beyond the O, they happen about ſeven or eight Mi» 
nutes later than they ought to do: The reaſon being, that the 
Light of the Satellites hath farther to go in the latter Caſe than 
in the former, by the Diameter of the Earth's Orbit, Newt, 
Opt. L 2. Part. 3. Prop. 11. 

Now foraſmuch as the Diſtance between the Sun and the 
Earth (according to the Computations in my Aſtro- Theology, 
J. f. ch. 3. Note 2.) is 86051398 Engliſh Miles; therefore, 
at the rate of 7 + Minutes, or 450 Seconds in paſſing from 
the Sun, Light will be found to fly above 191225 Miles in 
one Second of Time, 
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late ingenious Author (f) faith, “ Is as boundleſs 
« and unlimited as the Univerſe it ſelf, or the Ex- 
& panſum of all material Beings : The vaſtneſs of 
4 which is ſo great, that it exceeds the Comprehen- 
& fionsof Man's Underſtanding. Inſomuch that ve- 
& ry many have aſſerted it abſolutely infinite, and 
& without any Limits or Bounds. 

And that this noble Creature of God is of this 
Extent, (g) is manifeſt from our ſeeing ſome of the 
fartheſt diſtant Objects, the heavenly Bodies, ſome 


) Dr. Hook Poſt, Works, Le, of Light, pag. 7 6. 

CEE the proof of this vaſt Extent of Light, 1 (hall take 
the Computation of the ſane great Man, pag. 77. , faith 
he, we conſider firſt the v Dilance bet ween u and the Sun, 
which from the beſt and lateſt Obſervations in Aflronomy, is 
Judged to be about 10000 Diameters ef the Earth, each of which 
is about 71925 Engliſh Miles; therefore the Sun's diflance is 
1925000 Miles ; and if we conſider that according to the Ob- 

ervations, which I publiſhed to prove the Motion of the Earth, 

which were Obſervations of the Parallax of ſome of the fixt 

tars in the Head of Draco, made in 1699] the whole Diameter 
of the Orb, Viz. 20000, made the Subtenſe but of ane Minute to 
one of the fixt Stars, which cannot therefore be leſs diſtant than 
3438 Diameters of this great Orb, and conſequently 68760000 
Diameters of the Earth: And if this Star be one of the near- 
eſt, and that the Stars that are of one Degree leſſer in Mag- 
nitude (1 mean not of the Second Magnitude, becauſe there may 
be many Degrees between the firſt and ſecond) be as much far- 
ther ; and another ſort yet (maller be three times as far; and 
a fourth four times 'as far, and ſo onward, poſſibly to ſome 
too Degrees of Magnitude, ſuch as may be diſcovered by longer 
and longer Teleſcopes, that they may be 100 times as far; then 
certainly this material Expandon, 4 part of which we are, muſt 
be ſo great, that 'twill infinitely exceed our ſhallow Conception 
to imagine. Now, by what 1 laſt mentioned, it is evident that 
Light extends it ſelf to the utmoſt imaginable Parts, and by the 
help of Teleſcopes we collect the Rays, and make them ſenſible to 
the Eye, which are emitted from ſome of the almoſt inconceivably 
remote Objefts, &c. Nor is it only the great Body of the 
Sun. or the vaſt Bodies of the fixt Stars, that are thut able to 
diſperſe their Light through the vaſt Expanſum of the Uni- 
verſe ; but the ſmalleſt Spark of a lucid Body mut do the very 
ſame Thing, even the ſmalleſt Globule firuch from a Steel by 0 
Flint, &c, | 

wi 
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with our naked Eye, ſome with the help of Optical 
Inſtruments, and others in all Probability farther and 
farther, with better and better Inſtruments: And 
had we Inſtruments of Power equivalent to the Ex- 
tent of Light, the luminous Bodies of the utmoſt 
Parts of the Univerſe, would for the ſame Reaſon 
be viſible too. | | 

Now as Light is of greateſt Uſe to impower us to 
ſee Objects at all, ſo the Extenſion thereof is noleſs 
uſeful to enable us to ſee Objects afar off. By which 
means we are afforded a Ken of thoſe many glorious 
Works of the infinite Creator, viſible in the Hea- 
vens, and can improve them to ſome of the nobleſt 
Sciences, and molt excellent Uſes of our own Globe. 


— —— 


C HAP. V. 
Of Gravity. 
HE laſt Thing ſubſervient to our Globe, that 
1 I ſhall take notice of, is Gravity (a), or that 


Tendency which Bodies have to the Centre of the 
Earth, 3 


— 
Ac ht. w_— I a 


—— 


(a) That there is ſuch a Thing as Gravity, is manifeſt from 
its Effects here upon Earth; and that the Heavenly Bodies at- 
tract or gravitate to one another, when placed at due Diſtan- 
ces, is made highly probable by Sir Iſaac Newton, This at- 
tractive or gravitating Power, | take to be congenial to Mat- 
ter, and imprinted on all the Matter of the Univerſe by the 
Creator's Fiat at the Creation. What the Cauſe of it is, the 
Newtonian Philoſophy doth not pretend to determine for want 
of Phznomena, upon which Foundation it is that that Philoſo- 
phy is grounded, aud not upon chimerical and uncertain Hypo- 
theſes : But whatever the Cauſe is, that Cauſe penetrates even 
to the Centers of the Sun and Planets, without any Diminution 
of its Virtue ; and it afteth not according to the Super ficies of Bo» 
diet (as Mechanical Cauſes do) but in proportion to the Quanti- 
ty of their ſolid Matter; and laſtly, it afteth all round it at 
immenſe Diſlances, decreaſing in duplicate proportion Dif thoſe 
| 4 j TY ances, 


3» 07 Gravity, . Book J. 
In 14: Theo! Book 6, Ch, 2 I ha 
ſhown of * abſolute Neeeſfity, and whit 
noble 
r 


Diftanest, as Bir ase Newton faith, Pines pig: alt, What 
uſeful DeduRtions, and what 4 ratienal Philefap . have been 
drawn from hence, may be ſeen in the ſame Heek. 

This Attrattion, or Gravity, as its Foree is in a certain pros 
portion, ſo makes the Deſcent of Bodies to be at a certain 
rate. And was it not for the Reſiſtence of the Medium, all 
Bodies would deſcend to the Earth at the ſame rate ; the light- 
eſt Down, as ſwiftly as the heavieſt Mineral : As is manifeſt in 
the Air. Pamp, in which the lighteſt Feather, Duſt, exc. and a 
uu of Lead, drop down ſeemingly in the ſame Time, 

om the top to the bottom of a tall exhauſted Receiver, 
The rate of the Deſcent of heavy Bodies, according to 
Galileo, Mr. Huygens, and Dr. Halley (after them) is 16 Feet 
one Inch in one Second of Time; and in more Seconds, as 
the Squares of thoſe Times. But in ſome accurate Experi- 
ments made in St. Paul's Dome, June 9. 1710, at the Height 
of 220 Feet, the Deſcent was ſcarcely 14 Feet in the firſt 
Second. The Experiments were made in the Preſence of 
ſome very conſiderable Members of the Royal Society, by 
Mr. 'Hewhksbee, their Operator, with glaſs, hollow Balls, ſome 
empty, ſome filled with Quick-filver, the Barometer at 297, the 
Thermometer 60 Degrees above Freezing. The Weight of the 
Balls, their Diameters, and Time ot the Deſcent is in this 


Table. 
Fi filled with F. — Empty Balls. | 
eight. | Diamer-r. 11me. {Weight Diameter. ime. | 
Grains, ['Tenin inc (+ Secs, | Grains. 'nch.] Tenth, Secds, 
P— — —— — 
908 CLIN 510 | 5 I | 1 
92 8 8 leſs. } 642 | 5 2 I 
66 8 $99 | 5 CT I0 
| 45 7 8 more] 5r5 | 5 nearly 164 
0 7 8 483 | 5 nearly 17 
184.1 8 more 641 6 


+ Reaſon why the heavy, full Balls fell in half the Time 
of ihe hollow —4 Was tho Reſiſtence of the Air: Which 
Reſiſtence is very ingeniouſly and accurately aſſigned by De. 
Wallir, in Philoſ, Tranſ, Ne, 186, And the cauſe of the Re- 
fiſtence of all Fluids, (as Sir I/ace Newton Oy. Q. a6,) it 

artly from the Fyi#lon of the Parts of the Flu „ partly from 
he ria thereof, The Reſiſtence a ſpherical Body meets 
with from Friftion, is av the right Angle under the * 


L 
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noble Coptrivanee this of Gravity is, for keeping 
the ſeveral Globes of the Univerſe from ſhattering 
to Pieces, A hey evidently muſt de ina little Time 
by their Wift Retation round their ewn Axes (4), 
the Terraqueous Globe particularly, which eireum» 
volves at the rate of above 1600 Miles an Hour (0s 
wou 


— _ „ — —_ —_— —— 


— m * 


* — er ge Oe Came ry" „„ «„ ( 4 „ — 


and the Velocity of the moving Body : And the Reſiſtence 
from the Vis Inertia, is as the Square of that Product. 

For a farther Account of the Properties and Proportions, 
cc. of Gravity in the Fall or Projection of Bodies, I ſhall 
refer to the larger Accounts of Galilaus, Torricellius, Huy- 
gens, Sir Iſaac Newton, &c. or to the ſhorter Accounts of Dr. 
Halley in Philoſ. Tranſ. abridged by Mr. Lowthorp, Vol. I. 
p. 56x, or Dr. Clarke in his Notes on Rehault, Phyſ.2, c. 28. 
6.13, 16. And for the Reſiſtence of Fluids, I refer to Dr, 
Wallis before-cited, and the Act. Erudit. Lipſ. May 1693. 
where there is a way to find the Force of Mediums upon Bo- 
dies of different Figures. 

(6b) That the heavenly Bodies move round their own Axes, 
is, beyond all doubt, manifeſt to our Eye, in ſome of them, 
from the Spots viſible-on them. The Spots on the Sun (ea- 
ſily viſible with an ordinary Glaſs) do manifeſt him to revolve 
round his own Axis in about 25+ Days. The Spots on X 
and 4 prove thoſe two Planets to revolve alſo from Eaſt to 
Weſt, as Dr. Hook diſcover'd in 1664, and 1565, And 2 al- 
ſo (although near the ſtrong Rays of the Sun) hath, irom 
ſome Spots, been diſcovered by Mr. Caſſini, in 1666, and 
1657, to have a manifeſt Rotation. V. Lowth. Abridg. Vol. 1. 
p. 382, and 423, 425. And ſuch Uniſormity hath the Crea- 
rer obſery'd in the Works of Nature, that what is obſervable 
In one, is generally to be found in all others of the ſame 
kind, $0 that ſince tis manifeſt the Sun, and three of his 
Planets whirl round, it is very reaſonable to conclude all the 
telt do ſo too, yea, every Globe of the Univerſe. 

(e) The Katth's Circumference being 2503t4 Miles, (ac- 
cording to Book II. Chap, 2. Note a.) it we divide that into 
24 Hours, we ſhall find the Motion of the Earth to be nearly 
1043 Miles in an Hour, Which, by the by, is a far more 
reaſonable and leſs rapid Rate, than that of the Sun would 
be, if we ſuppoſe the Earth to ſtand ill, and the Sun to 

move round the Earth, For according to the Proportions in 
Note e, of the preceding Chapter, the Circumference of the 
Magn Orbis iy $4068622 5 1h ag Miles, which divided by 
a4 Hours, givey axgaBz04 Miles in an Hour, But what is 
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would by the centrifugal force of that Motion, be 
ſoon dilipated and ſpirtled into the circumambient | 
Space, was it not kept together by this noble Con- 
trivance of the Creator, this natural inherent Pow» 
er, namely, the Power of Attraction or Gravity. | 

And as by this Power our Globe is defended a- thi 
gainſt Diſſipation, ſo all its Parts are kept in their 
proper Place and Order. All material Things do na- 
turally gravitate thereto, and unite themſelves there- BY i, 
with, and ſo preſerve its Bulk intire (d). And the 
fleeting Waters, the moſt unruly of all its Parts, do 
by this means keep their conſtant æquipoiſe in the il ©'* 
Globe (e), and remain in that Place which, the 6, 
Pſalmiſt ſaith, God had founded for them z, a bound be 
had ſet, which they might not paſs z that they turn 
not again to cover the Earth, Pal. civ. 8, 9. So, 
that even in a natural Way, by virtue of this excel- - 
lent Contrivance of the Creator, the Obſervation | 24il 
of the Pſamiſt is perpetually fulfilled, P/al. Ixxxix. e. 
9. Thou ruleft the raging of the Sea y when the Waves YY **" 
thereof ariſe, thou ſtilleſt them, ue 

To theſe, and an hundred other Uſes of Gravity 
that 1 might have named, I ſhall only juft menti- 
on another Thing owing to it, and that is Levity 


this to the Rapidity of the fixt Stars, if we ſuppoſe them, 
not the Earth, to move ? Which is a good Argument for the 
Earth's Motion, f | 
| (4) Nikhil majus, quam qudd ita flabilis eff Mundus, ator 
ita toharet ad permantindum; ut nihil nt excogitari quidem poſ» in U 
„it aptins. Omnes enim partes jus undique medinm lotum ta- 
peſſentes, nituntiu aqualitty ; maxim antem corpora inter 1 in 5. 
functa permanent, cum quodam quaſi vintulo tirtumdata tolli- 
— quod facit es natura, que por one, Mmundum omuit fe 
ente, & Ration bonftien, funditur, & ad medium Fapit, & N 
tent eren, Cle: de Nat. Debt, 1.4: e. 4 N 
(8) Hadem Fatione Mare; ehm ſupra terram fit, medium t# 
men kee loten Cxpetent, tonglobarur Widique #qualiter, w144 BN of thi 
reaunda, ung uam, negus Hundt Id. paule pol, 


(f) thit 
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(f), that, 2 what we call light Bodies ſwim, 
a Thing no leſs uſeful to the World than its oppo- 
polite, Gravity, is in many Reſpects, to divers Tribes 
of Animals, but particularly ſerviceable to the raiſing 


up of Vapours (g), and to their Conveyance about 
the World. 


— 


dw te... 


) That there is no ſuch Thing as peſicive Levity, but 
that Levity is only a leſs Gravity, is abundantiy manifeſted 
by the acute Seig. Alph. Borelli de Mot. à Grav. pend. cap. 4. 
See alſo the Annotations of the learned and ingenious Dr. 
Clark on Robaulti Ph p. f. c. 16. Note 3. Allo the Exper. 
of the Acad. del Cimento, p. 118, &c. Dr. Wallis's Diſc. of 
Gravity and Gravitation before the Royal Society, Nov. 12, 
1674. p. 28, exc, | 

%) | have before in Note 4, Chap. 3. ſewn what Vapours 
are, and how they are rais'd. That which I ſhall here note, 
is their Quantity: Concerning which the before-commended 
Dr. Halley hath given us ſome curious Experiments in our 
Phil, Trauſactk which may be met with together in Mr. Lows 
thorp's Abridg. Vol. II. . 108. and 126. Mr. Sedileau alſo at 
Paris obſerved it for near three Years. By all their Obſerva« 
tions it appears, that in the Winter Months the Evaporations 
are leaſt, and greateſt in Summer, and moſt of all in windy 
Weather. And by Monſienr Sedilean's Obſervations OR 
that what is raiſed in Vapours, exceeds that which falleth in 
Rain, In the ſeven laſt Months of the Year 1688, the Ne 
porations amounted to 24 Inches 5 Lines ; but the Rain only 
to Inches 64 Lines: In 1689, the Evaporations were 32 
Inches to 4 Lines; but the Rain 18 Inches 1 Line: In 1690, 
the Evaporations 30 Inches 11 Lines; the Rain 21 Inches 
of a Line, Vid, Mem, dv Maih, PH Ann. 1692. p. 25, 

If it be demanded, What becomes of the Overplus of Ex- 
halations that deſcend not in Rain ? 1 anſwer, 1 are part» 
ly tumbled down and ſpent by the Winds, and partly deſcend 
in Dews, which amount to 4 greater quantity than is com- 
monly imagined, Dr. Halley ſound the deſcent of Vapours 
In Dews ſo prodigious at St. Helena, that he makes no doubt 
to attribute the Origine of Fountains thereto, And Im 
ſelf have ſeen in a ill, cbol Evening, large thick Clouds 
N Without any Motion in the Air, which in tw6 ot 
thits Hows Tithe have been meſtech down by Degrees, b 

d of the Evehing, fs that wot ahy the leaſt Rewelns 
e them hayebee n left, 


Da And 


=_ Of Gravity. Book I. 
And now from this tranſient View of no other 
than the Out- works, than the bare Appendages oi 
the Terraqueous Globe, we have ſo manifeſt a Sam- Þ 
ple of the Wiſdom, Power, and Goodneſs of the 
infinite Creator, that it is eaſy to imagine the whole 
Fabrick is of a Piece, the Work of atleaſt a skilful 
Artiſt. A Man that ſhould meet with a Palace (+), 
beſet with pleaſant Gardens, adorned with ſtately 
Avenues, furniſhed with well-contrived AqueduCts, 
Caſcades, and all other Appendages conducing to 
Convenience or Pleaſure, would eaſily imagine, that 
proportionable Architecture and Magnificence wen 
within: But we ſhould conclude the Man was out 
of his Wits that ſhould aſſert and plead that all wu 
the Work of Chance, or other than of ſome wil 
and skilful Hand. And ſo when we ſurvey the bar 
Out-works of this our Globe, when we ſee ſo val 
a Body, accouter'd with ſo noble a Furniture off 
Air, Light and Gravityz with every Thing, in 
ſhort, that is neceſſary to the Preſervation and 8e. 
curity of the Globe it (elf, or that conduceth to 
the Liſe, Health, and Happineſs, to the Propag.“ 
tion and Increaſe of all the * Variety of 
Creatures the Globe is ſtocked with z when we fe 
nothing wanting, nothing redundant or frivolous 
nothing betehing or ill-made, but that every thing} 
even in the ver 228 alone, exactly af. 
ſwereth all its Ends and Occaſions z What ele 
can be concluded, but that all was made with me 
nifeſt Deſign, and that all the whole Structure i 
the Work of ſome intelligent _ z ſome Arti 
of Power and Skill equivalent to to ſuch a Work? 


1 
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' (+) See Book II. Chap. 3. Note e, 
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BOOK II. 
07 the Terraqueous Globe it ſelf 


in general, 


N the foregoing Book having diſpatch'd 
ri the Out-works, let us take a Survey of the 
NY \ Principal Fabrick, viz. the Terraqueons 
SAR C/obe it ſelf; a moſt ſtupendious Work 
in every particular of it, which doth no leſs aggran« 
dize its Maker (a), than every curious, complete 
Work, doth its Workman. Let us caſt our Eyes 
here and there, let us ranſack all the Globe, let us 
with the greateſt Accuracy inſpect every part there- 
of, ſearch out the inmoſt Secrets of any of the Crea- 
tires z let us examine them With all our Gauges, 
meaſure them with our niceſt Rules, pry into them 


1 —— Jll.ññ•—ää  —  } 


(a) Beet. -e ge contemplart prlebritndinem 
tarum rerum, gu, DIvind Providentia diem, ronfrirntar. AG 
prineipia Terra #niverſa cernatir, locata in media mund ſede, 
ſolida, e globoſa=——=veſtita floribus, berbis, arboribut, frugibws, 
Quorum omninm incroedibilis multitude, inſatiabili varietate di- 
um ah Adde bus Fontium gelidas perenuitates , liquores 
ferlacidos Amnium, Riparum veſlitus viridiſſimos, Speluncarum 
concavas altitudines, Saxorum aſperitates, impendentium Mon- 
tium aliitudines, immenſitateſque Camporum ; Adde etiam re- 
conditas Auri venas ug vero, Of quam varia gene- 


6 Beſtiarum ? =————- Q yi Volucrum lapſus, atque cantus? Qui 


Pecudum paſtus ? ———— Quid de Hominum genere dicam ? Qui 
Ve ſt, ut animis, 

oculis videre poſſemss, nemo cunctam intuens terram, de Di- 
vinã Ratione dubitaret. Cic. de Nat, Deot, l. 2. c. 39. 


D 3 with 
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with our Microſcopes, and moſt exquiſite Inſtru- 


ments (6) {till we find them to bear Teſtimony to 
their infinite Workman; and that they exceed all 
humane Skill ſo far, as that the moſt exquiſire Co- 
pies and Imitations of the beſt Artiſts, are no other 
than rude bungling Pieces to them. And fo far 


are we from being able to eſpy any Defect or Fault 
in them, that the better we know them, the more 
we admirethem z and the farther we ſee into them, 


the more exquiſite we find them to be. 
And for a Demonſtration of this; I ſhall, 


Globe, 
II. Survey its Particulars, 

I. The Things which will fall under a 
Proſpect of the Globe, will be its Figare, Bu 
ton, Place, Diſtribution into Earth and Water 


— — — — —— 


(b) 1 canner here omit the Obſervations that have been mai 
in theſe laier Times, ſince we have had the Uſe and Improve 
ment of the Microlcope, concerning the great Difference, which | 


by the help of that, doth appear berwixt Natural and Artificial 


Things. Whatever is Natural, doth by that appear adorned 


with all imaginable Elegance and Beauty. Whereas the moſi 


curious Worts of Art, the ſharpeſt, fineſt Needle doth appear 


as @ blunt, rough Bar of Iron, coming from the Furnace or t 


Forge. The moſt accurale Engravings or Emboſſments ſeem ſuch 
rude, bungling, deformed Works, as if they had been done with 
4 Mattock, or a Trowel. So vaſt a Difference is there botwixt 
the Skill of Nature, and the Rudeneſs and Imperfection of Art. 


Bp. Wilk. Nat, Rel. I. 1. Ch. 6. 


I. Take a general Proſpect of the Terraqueout | 
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CHAP. I. 
Of the Figure of the Terraqueons Globe. 


Spherical, or nearly ſo (a). And this mult be 

wed to be the moſt commodious, apt Figure for 

a World on many Accounts; as it is molt capaci- 
ous, as its Surface is equi-diſtant from the Center, 
not 


T9 I ſuppoſe I may take for granted to be 
0 


(4) Although the Tertaqueots Globe be of an otbicular 
Figure, yet it is not ſtrickſy ſo, 1. On account of its Hills 
and Vallies, But theſe are inconſiderable to the Earth's Semi- 
diameter; for = are but as the Duſt upon a cominoa 
Globe, But, 2. Our modein Aſtronomers aſligh a much 
greater Variation from a globous Form, namely, that of a 
prolate Spharoid, making the Polar about 34 Miles horter than 
the Equatorial Diameter, The Cauſe of Which they make ts 
be the centrifugal Force of the diurnal Rotation of the Globe, 

This Figure they imagine is in Jupirer, his Polar being to 
his Equatorial Diameter, as 39 + to 404, But whether it be 
ſo or no, I confeſs I could never perceive, although I have 
often viewed that Planet through very good, and long Glaſſes, 
particularly a tolerable good one of 71 Feet in my Hands: 
And although by Reaſon of cloudy Weather, and (at preſent) 
Jupiter's Proximity to the Sun, I have not been of late able 
to take a review of that Planet; yet Saturn (ſo ſar as his Ring 
would permit,) and Mars appear perfectly round thro' Mr. 
Huygens's long Glaſs of 126 Feet, which by Will he bequeath- 
eg, with its whole Apparatus, to our R. S. by whoſe Favour 
it is now in my Hands. And moreover, I believe it difficult, 
next to impoſſible, to meaſure the two Diameters to a 40th 
Part, by reaſon of the ſmallneſs of Jupiter's apparent Dia- 
mw, and by reaſon he is moving all the time of meaſuring 

im, 

As to what is alledged from lengthening the Pendulums of 
Clocks, to make them keep the ſame Time under the Equator, 
as they do in our Climes ; I have ſhewn from the like Vari- 
ations in the Air. Pump, that this may ariſe from the rarity of 
the Air there, more than here. . Phil. Tranſ. No, 294. But if 
the Degrees of a Meridian grow larger, the more we go to- 


— 


Vards the Line, (as Mr, _ affirms they do, by an 800th 


4 | Park 
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not only of the Globe, but at leaſt (nearly) of Gr. 
vity and Motion ioo, and as ſome have thought, «f 


the central Heat and Waters. But theſe, and diver 


other Things 1 ſhall paſs over, and inſiſt only upon 


two or three other Benefits of this globous Figure of 


the Earth and Waters. 
1. This Figure is the moſt commodious in regard 


of Heat, and 1 may add of Light alſo in ſome mes 


ſure, For by this means, thoſe two great Benefit 


are uniformly and equally imparted to the World: 
They come harmonioutly and gradually on, and u] 


radually go off again. So that the daily and year- 
y Returns of Light and Darkncſs, Cold and Heat, 
Moiſt and Dry, are Regular and Workman-like, 
(we may ſay,) which they would not be, eſpecially 


the former, if the Maſs of Earth and Waters were 
(as ſome fancied (b) it) a large Plain; or as others, 


like 


Part in every Degree, in Phil. Tranſ. No. 278.) then there is 


great reaſon to conclude in behalt of this Sphæroidal Form, 


The natural Cauſe of this Sphericity of our Globe, is (ac- 


cording to Sir 1ſaac Newton's Principles) that Attraction, which 


the infinite Creator hath ſtamp'd on all the Matter of the U-] | 


— nt 


— 


ye 
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niverſe, whereby all Bodies, and all the Parts of Bodies 


mutually attract themſelves and one another. By which means, 


as all the Parts of Bodies tend naturally to their Center, fo 


they all betake themſelves to a globous Figure, unleſs ſome | 
| 


other more prevalent Cauſe interpoſe. Thus Drops of 
Quick-filyer put on a ſpherical Form, the Parts thereof 


ſtrongly attracting one another, So Drops of Water have 
the ſame Form, when falling in the Air; but are Hemiſphe- F 


xical only when they lie on a hard Body, by reaſon their Gra- 
vity doth ſo far over-power their ſelf-attracting Power, as to 
take off one half of their Sphericity. This Figure is com- 
monly attributed to the Preſſure of the circumambient Alix: 


But that this can't be the cauſe, is manifeſt from the Air- 
Pump; the caſe being the very ſame in an exhauſted Receiver, 


as in the open Air, and not any the leaſt Alteration of the 
Figure that I could perceiye, in all the Trials I have made. 

(b) It would be frivolous as well as endleſs to reckon up the 
yarious Opinions of the Ancients about the Figure of the Ter- 
paqueous Globe; ſome of them may be ſeen in ren. 11 
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Chap. I. Terraqueons Globe, 4 


like a large Hill in the midſt of the Ocean; or of a 
multangular Figure z or ſuch like, 

2, I. his Figure is admirably adapted to the com- 
modious and equal Diſtribution of the Waters in the 
Globe. For ſince, by the Laws of Gravity, the 
Waters will poſſeſs the loweſt Place; therefore, if 
the Maſs of the Earth was cubick, 2 or 
any other angular Figure, it would follow, that one 
(too vaſt a Part) would be drowned and another be 
too dry. But being thus orbicular, the Waters are 
equally and commodiouſly diſtributed here and there, 
aceqtding as the Divine Providence ſaw molt fit; 
of which I ſhall take notice by and by. 

3. The orbicular Figure of our Globe, is far the 
moſt beneficial to the Winds and Motions of the 
Atmoſphere. Ir is not to be doubted, if the Earth 
was of ſome other, or indeed any other Figure, but 
that the Currents of Air would be much retarded, 
if not wholly ſtopped. We find by Expericnce 
what Influence large and high Mountains, Bays, 
Capes, and Head-lands have upon the Winds; how 


they ſtop ſome, retard many, and divert and change 


(near the Shores) even the general and conſtant 


PE ee TINT I 
— 


— . * 


J. 1. c. 3. init. r Jonſton's Thaumat. c. 1. Artic. 3. But a- 

ong the variety of Opinions, one of the principal was, 
That the viſible Horizon was the Bounds of the Earth, and 
the Ocean the Bounds of the Horizon, that the Heavens and 
Earth above this Qcean, was the whole viſible Univerſe ; and 
that all beneath the Ocean was Hades, or the inviſible World, 
Hence, when the Sun ſet, he was ſaid tingere ſe Oceano; 
and when any went to Hades, they mult firſt paſs the Ocean. 
Of this Opinion were not only the ancient Poets, and others 
among the Heathens, but ſome of the Chriſtian Fathers too, 
particularly Lattantins, St. Auguſiine, and others, who thought 


their Opinion was favoured by the Pſalmiſt, in Pſal. xxiv, 


2. and xx ri. 6, See Bp, Uſher's An/.to a Jeſ. Chall. p. 366, 
Ve. | 


Winds 
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Minds (c), that blow round the Globe in the Tor- 
rid Zone. And therefore, ſince this is the effect of 


ſuch little Excreſcences, which have but little Pro- 


portion to our Globe, what would be the Conſe- 
quences of much vaſter Angles, which would equal 
a Quarter, Tenth, or but an Hundredth Part of the 
Globe's Radius? Certainly theſe muſt be ſuch a Bar- 
ricade, as would greatly annoy, or rather abſolutely 
ſtop the Currents of the Atmoſphere, and thereby 
deprive the World of thoſe ſalutiferous Gales that 
I have: ſaid keep it ſweet and clean. | 

Thus the Figure of our Globe doth manifeſt it to 
be a Work of 
moſt commodious Figurez and all others would be 
liable to great and evident Inconveniences. 


"0 r 


e 


— — 


(e) Neither do theſe conflant Trade-Winds uſually blow near 
the Shore, but only on the Ocean, at leaſt 30 or 40 Leagnes of 
at Sea, clear from any Land ; eſpecially on the Weſs Coaſt, or 
Side of any Continent : For indeed on the Laſt Side, the Eaſter- 
ly Wind being the true Trade Wind, blows almoſt home to the 
Shore, ſo near as to receive a check from the Land-Wind. Dam- 
Pier's Winds, Ch. 1. | 

And not only the general Trade-Winds, but alſo the conflant 
coaſting Trade-Winds, arc in like manner affected by the Lands, 
Thus, for Inftance, on the Coaſt of Angola and Peru. But 
this, ſaith the curious Captain Dampier, the Reader muſt take 
notice of, That the Trade-Winds that blow on any Coaſt, except 
the North Coaſt of Africa, whether they are conſlant, and blow 
all the Year, or whether they are ſhiſting Winds, do never blow 
right in on the Shore, nor right along Shore, but go flanting, 
making an acute Angle of. about 22 Degrees. Therefore, as the 
Land tends more bal or Weſt, from North or South on the Coaſt; 
fo the Winds de alter accordingly, Ibid, Ch, 2, 
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ontrivance, inaſmuch as it is of the 
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CHAP, Il, 
Of the Bull of the Terraqueous Globe, 


HE next Thing remarkable in the Terraqueous 
Globe, is the prodigious Bulk thereof (a). A 


utel — | 

— Maſs of above 260 Thouſand Million of Miles ſo- 

that lid Content, A Work too grand for any thing leſs 
= than a God to make, To which in the next Place 

it to we may add, by 

the. kð;?; ³  —— 

d be (a) It is not difficult to make a pretty near Computation of 
8 the Bulk of the Terraqueous Globe, from thoſe accurate Ob- 

ſervations of a Degree made by Mr. Norwood in England, 

3 und Mr. Picart, and Mr. Caſſini in France, Whoſe Meaſures 
do in a ſurprizing manner agree, But Mr. Caſſini's ſeeming 

near to be the moſt accurate (as I have ſhewn in my Aftro-Theols- 

es of FR gy, B. 1. Ch. 2. Note a.) I have there made ule of his Deter- 

, r minations. According to which the Diameter of the Earth 

aſter- being 7967,72 Engliſh Miles, its Ambit will be 25031 4 Miles; 

o the Þ and (ſuppoſing it to be — its Surface will be 199444220 

Jam- MS Miles; which being multiplied into + of its Semidiameter, 
gives the Solid Content, vis. 264856c00000 Miles, 

ſlant | | . ; 

nds, 1 a — — 8 —— — — 

But | 

xeopt | 

_— The Motions of the Terraqueous Globe, 

in 4 a 

15 =. HE Motions the Terraqueous Globe hath, are 

aft; round its own Axis, and round its Fountain of 


Light and Heat, the Sun (a). That ſo vaſt a Bo- 
dy as the Earth and Waters ſhould be moved at 


Pp 


* * — e 8 — 


— — 


ow the Copernicans, I take it here far granted, that 
the Diurnal and Annual Revolutions are the Motions of the 
Terraqueous Globe, not of the Sun, ec. but for the Proof 
thereof 1 (hall refer the Reader to the Preface of my Aftro- 
Theology, and B. 4. Chap. 3. al 
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all (5), that it ſhould undergo two ſuch different 
Motions, as the Diurnal and Annual are, and that 
theſe Motions ſhould be ſo conſtantly and regular. 
ly (c) performed for near 6000 Years, without any 
the leaſt Alteration ever heard of (except ſome 
Hours which we read of in Fofh. x. 12, 13. and 
in Hezetiab's Time, which, if they cannot be ac- 
counted for ſome other way, do greatly encreaſc 


* 


— 1 


—F 


(b) Every thing that is moved, muſt of Neceſſity be moved ly 
ſemething elſe; and that thing is moved by omething that ut 
moved either by another Thing, or not by another Thing. If it be 
moved by that which is moved by another, we muſt of Neteſſuy 
come to ſome prĩime Mover, that is not moved by another, For 
it is impoſſible, that what moveth, and is moved by another, 
ſhould proceed in infinitum. Ariſtot. Phyſ. J. 8. c. 5. 

Solum quod ſeipſum movet, quia nunquam deſeritur & te, 
nunquam ne moveri quidem deſinit : quingtiam eateris que mo- 
vent ur, hit ſons : hoc principium eft movendi, Principit autem 
nulla eft origo : nam ex principio oriuntur omnia; ipſum autem 
uulla ex re alia naſciepoteſt : nec enim efſet id principium, quod 
gigneretur aliunde. Cicer, Tuſc, Queſt, J. 1. c. 23. 

Cogitemis qui fieri poſſit, ut tanta magnitudo, ab aliqud poſ- 
fit naturd, tanto tempore circumferri ? Ego igitur aſſero Deum 
catiſam eſſe, nec aliter poſſe fieri, Plato in Epinom. 

(e) Among the Cauſes which Cleanthes is ſaid in Tully to 
aſlign for Men's Belief of a Deity, one of the chief is, . 
quabilitatem mots, converſionem Cali, Solis, Lune, Siderum- 
que omnium diſlinclionem, wvarietatem, pulchritudinem, ordi- 
nem quarum rerum aſpettus ipſe ſatis indicaret, non eſſi ea fortu- 
ita, Ut ſiquis in domum aliquam, ant in gymnaſium, aut in 
drum wvenerit; chm videat omnium rerum rationem, modum, 
diſciplinam, non poſſit ea ſine canta fieri ſudicare, ſed offs ali- 
quem intelligat, quiprafit, e& cui partatur: multo magis in gan- 
tis motibus, tantiſque vitiſutudinibus, tam multarum rerum at- 
we tantarum ordinibus, in quibus nibil unquam immen[a e in- 
J vetuſlat mentita ſit, E Heceſſe / ab aliqu4 Mentit 
tantos nature motus gubernari, Cic, de Nat. Deor, J. 2. 
c. 5. 

Howiner cperunt Deum agnoſcere, cùm viderent Stellar, tan- 
tam concinnitatem efficere ; ac dies, nofteſque, eflate, cx hyeme, 
ſuos ſervare ſlatos ortus, atque obitus, Plutarch de placit, 1, 1. 
c. 6, 
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the Wonder (d); — hings, I ſay,) do manifeſtly 
argue ſome divine infinite Power to be concerned 


therein (e): But eſpecially, if to all this we add 
the wonderful Convenience, yea abſolute Neceſſit 

of theſe Circumvolutions to the Inhabitants, yea all 
the Products of the Earth and Waters. For to one 
of theſe we owe the comfortable Changes of Day 
and Night; the one for Buſineſs, the other for 


Repoſe; (J) the one for Man, and moſt other Ani- 


(d) We need not be ſollicitous to elude the Hiſtory of theſe 
Miracles, as if they were only poetical Strains, as Maimonides, 
and ſome others fancy Joſhna's Day to have been, viz. only an 
ordinary Summer's Day ; but ſuch as had the Work of many 
Days done in it; and therefore by a poetical Stretch made, 
as if the Day had been lengthened by the Sun ſtanding ſtill. 
But in the Hiſtory they are ſeriouſly related, as real Matters 
of Fact, and with ſuch Circumſtances as manifeſt them to have 
been miraculous Works of the Almighty ; And the Prophet 
Habakkuk, iii. 1. mentions that of Joſhua as ſuch. And there- 
fore taking them to be miraculous Perverſions of the Cowſe 
of Nature, inſtead of being Objections, they are great Ar- 
guments of the Power of God: For in Hezekiah's Caſe, to. 
wheel the Earth it ſelf backward, or by ſome extraordinary 
Refractions, to bring the Sun's Shadow backward 10 Degrees: 
Or in Joſhua's Caſe, to ſtop the diurnal Courſe of the Globe 
for ſome Hours, and then again give it the ſame Motion; to 
do, I ſay, theſe Things, requiied the ſame infinite Power 
which at firſt gave the Terraqueous Globe its Motions, 


(e Nam chm diſpoſiti quaſiſſem ſidera Mundi, 
Praſcriptoſque Maris fines, Annique meatur, 
Et Lucis, Nottiſque vices: thnc omnia rebar 
Conſilio firmata Dei, qui lege moveri 
Sidera, qui ftuges diverſo tempore naſci, 

Qui variam Phaben alieno juſſerit igne 

Compleri, Sclemque ſuo ; porrexerit undis 

Littora ; Tellurem medio libraverat axe, 
Claudian in Rufin, L. x, initio, 


(f) Diei noftiſque vic iſſitudo conſervat animantes, tribuens 
aliud agendi tempus, aliud quieſcendi, Ste undique omni rations 
concluditur, Mente, Conſilioque divino omnia in hoc mundo ad 
ſalutem omnium, conſervationemque admirabiliter adminiſtrari. 
Cicer, de Nat, Deor, J. 2. g. 53 x 
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mals to gather and provide Food, Habitation, and o- 
ther Neceſſaries of Life; the other to reſt, refreſh, 
and recruit their Spirits (g), waſted with the La- 
bours of the Day. To the other of thoſe Motions we 
owe the Seaſons of Summer and Winter, Spring and 
Autumn, together with the beneficial Inſtances and 
Effects which theſe have on the Bodies and State of 
Animals, Vegetables, and all other Things, both in 
the Torrid, Lemperate, and Frigid Zones. 


— ______ 


— — 


(g) The acute Dr. Cheyne, in his ingenious Phileſ. Prince. of 
Natural Religion, among other Uſes of Day and Night, faith, 
the Night is moſt proper for Sleep; becauſe when the Sun is 
above the Horizon, Sleep is N by reaſon the Perſpi- 
rations are then too great. Alſo that Nutrition is moſtly, if 
not altogether, performed in Time of Reſt ; the Blood having 
too quick a Motion in the Day: For which Reaſon, weak Per- 
ſons, Children, ec. ate nouriſhed moſt, and recruit beſt by 


Sleep. 


CHAP. IV, 


Of the Place and Situation of the Terraqueous 
Globe, in reſpect of the Heavenly Bodies. 


Nother 'Thing very conſiderable in our Globe, 
| is its Place and Situation at a due Diſtance 
from the Sun (a), its Fountain of Light and Heat; 


— 
* 


(a) It is a manifeſt Sign of the Creator's Management and 
„Care, in placing the Terraqueous Globe at that very Diſtance 
It is from the Sun, and contempering our own Bodies and all 


other Things ſo duly to that Diſtance. For was the Earth 


farther from the Sun, the World would be ſtarved and frozen 
with Cold: And was it nigher we ſhould be burnt, at leaſt the 
moſt combuſtible Things would be ſo, and the World would be 
vexed with perpetual Conflagrations. For we ſee that a few of 
the Rays of the Sun, even no more than what fall within the 
Compaſs of half an Inch or an Inch in a Burning-Glaſs, will 
fire combuſtible Bodies, even in our own Climate, 


; and 
- 
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and from fts neighbouring Planets of the ſolar Sy- 
ſtem, and from the fixt Stars. But theſe Things I 


have ſpoken more largely of in my Survey of the 
Heavens (b), and therefore only barely mention them 


g and now z to inſiſt more largely upon, 

and aq ꝑͥ ſ— — 
te f (b). Aftro-Theclogy, Book vii. Chap. 7. 
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we, of Bl The Diſtribution of the Earth and Waters. 


mo HE Diſtribution of the Waters and the dry 
why Land, although it may ſeem rude and unde- 
ving [Y ſigned to a careleſs View, and is by ſome taxed as 
Far S ſuch (a), yet is admirably well adjuſted to the Uſes 

by FX and Conveniences of our World, For 


(a) The moſt eminent Author I have met with, that finds 
fault with the Diſtribution of the Earth aad Waters, and in- 
deed with the whole preſent Structure of the Globe, is the 
| learned and eloquent Theoriſt, Dr. Burner, who frequently ex- 
ous FS claims on this Point, Tellus noſtra, fi totam ſimul complectamur, 
| = non eft ordinata & wenuſla rerum compages=— ſed moles aggeſia 

vario, incertoque ſitu partium, nulla ordinis aut venuſtatis ha- 
bit4 rations, Theor. Sacr, I. 1. c. 7. Eequis autem A Deo hee 


be, ita facla / &. ib, Quo autem Hercule labore opus efjet ad exca» 
nce IX vandam terram in tantum hiatum , — Si immediat? 4 causa 
at; prima effetlus ſuiſſet hie alveus, aliquem ſaltem ordinem, men- 

ſuram, ex proportionem notare voluiſſet in ipſius forma, er par- 
iim diſpoſitione ; — ſed conſuſa omnia, &. ib. c. 8. Tellus no- 
and Fra chm exigua ſit, eſt etiam rudis: Et in ills exiguitate multa 
nce unt ſuperflua, multa inelegantia. Dimidiam terra ſuper ficiem 


inundat Oceanus; magna ex parte, ut mihi videtur, inutilis. 
And then he goes on to ſhew how this Part of the Creation 
might be mended, ib. c. 10. All this is to me ſurprizing from an 
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For in the firſt Place, the Diſtribution is ſo well 
made, the Earth and Waters ſo handſomely, ſo 
Workman-like laid, every where all the World over, 
that there is a juſt equipoiſe of the whole Globe, The 
Northern balanceth the Southern Ocean, the Atlantich 
the Pacifick Sea, The American dry Land, is a Coun» 
terpoiſe to the European, Afiatick and African. 

n the next Place, the Earth and the Waters are 
ſo admirably well placed about in the Globe, as to 
be helpful to one another, to miniſter to one ano- 
ther's Ules. The great Oceans, and the leſſer Seas and 
Lakes, are ſo — well diſtributed throughout 
the Globe (0), as to afford ſufficient Vapours © for 

ouds 


* 8 —— —_— K —- 


3 


bundantly anſwered, the following Survey, will, I hope, ſuf 
ficiently manifeſt it to be the Work of a wiſe and beneficent, 
as well as omnipotent Creator, 

4 Some have objected againſt the Diſtribution of the Earth 
and Waters, as if the Waters occupied too large a part of the 
Globe, which they think would be of greater Uſe, if it was 
dry Land. But then they do not conſider that this would deprive 
the World of a due Quantity of Vapours and Rain, For if the 
Cavities which contain the Sea, and other Waters, were deep- 
Er, although the Waters were no leſs in Quantity, on, their 
Surfaces narrower and leſſer, the Evaporations would be ſo 
much the leſs, inaſmuch as thoſe Evaporations are made from 
the Surface, andare, conſequently, in proportion to the Sur- 
face, not the Depth or Quantity of Water. | 

(e) I took notice before in Book I. Chap. 3. Note (a). That 
the Vapours conſtituting Clouds and Rain, are 4 2 of Wa- 
ter detached by Heat. The manner of which þ conceive to 
be thus; Heat being of an agile Nature, or the lighteſt of all 
Bodies, eaſily breaks looſe from them ; andif they are humid, 
in its Paſſage, carries along with it Particles, or little Caſes of 
the Water; which being lighter than Air, are buoyed up there- 
by, and ſwim in it; until by knocking againſt one another, or 
being thickened by the Cold, (as in the Note before-cited,) 
they are reduced fnto Clouds and Drops, 

Having mentioned the manner how Vapours are raiſed, and 
there being more room here than in the Note before-cited, I 
ſhall, for the Illuſtration of Nature's Proceſs, take notice of 
three Things obſervable to our purpoſe, in Water over the 
Fire, I. That the Evaporations are proportional to the Heat 
, aſcending 


lia up great Quantities or Bubbles of 
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Clouds and Rains, to temperate the Cold (c) of 
the Northern frozen Air, to cool and 1 the 
eats 


— 
8 
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aſcending out of the Water, A ſmall Heat throws off but few 
Vapours, ſcarce viſible : A greater Heat, and aſcending in 
greater Quantities, carries © prone, larger, and more nu- 
merous ene, which we call a Steam And if the Heat 
breaks through the Water with ſuch a Fury, as to lacerate and 

ater, too heavy for 
the Air to carry or buoy up, it cauſeth what we call Boyling, 
And the Particles of Water thus mounted up by the Heat, are 
viſible Spharules of Water, if viewed with a Microſcope, as 
they ſwim about in a Ray of the Sun let into a dark Room, 
With warm Water underneath ; where ſome of the Vapours 
appear large, ſome ſmaller Sphe@rules, according (no doubt) 
to the larger and leſſer Quantitics of Heat blowing them up 
and carrying them off, 2. If theſe Vapours be intercepted in 
their Aſcent by any Context, eſpecially cold Body, as Glaſs, 
Marble, &e, they are thereby reduced into Drops, and Maſſes 
of Water, like thoſe of Rain, cc. 3. Theſe Vapours in their 
Aſcent from the Water, may be obſerved, in cold froſty 
Weather, either to riſe but a little above the Water, and there 
to hang, or to glide on a little above its Surface: Or if the 
Weather be very cold, after a little aſcent, they may be ſeen 
to fall back again into the Water; in their Aſcent and De- 
ſcent deſcribing a Curve ſomewhat like that of an Arrow 
from a Bow. But in a warmer Air, and till, the Vapours 
aſcend more nimbly and copiouſly, mounting up aloft, till 
they are out of Sight. But if the Air be warm and windy 
too, the Vapours are ſooner carried out of Sight, and make 
way for others. And accordingly I have often obſerved, that 
hot Liquors, if not ſet too thin, and not frequently ſtirred, 


cool flower in the greateſt Froſts, than in temperate Weather, 


eſpecially if windy. And it is manifeſt by good Experiments, 
that the Evaporations are leſs at thoſe times than theſe ; leſs 


g by far in the Winter than the warmer Months. 


(e) As our Northern Iflands are obſerved to be more tem- 


perate thati our Continents, (of which we had a notable In- 


ſtance in the great Froſt in 170f, which Ireland and Scotland 
felt leſs of, than moſt Parts of Europe beſides ; of which ſee 
Book IV. Chap. 12. Note c.) ſo this Temperature is owing to 
the warm Vapours afforded chiefly by the Sea, which by the 
preceding Note muſt neceſſarily be warm, as they are Va- 


© pours, or Water inflated by Heat. 


The Cauſe of this Heat I take to be partly that of the 


Fun, and partly Subterraneous, * it is not wholly * 
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Heats (d) of the Torrid Zone, and to refreſh. thy 
Earth with fertile Showers y yea, in ſome meaſure o 
miniſter freſh Waters to the Fountains and River, 
Nay, ſo abundant is this great Bleſſing, which the 
moſt indulgent Creator hath afforded us by mean 
of this Diſtribution of the Waters I am ſpeaking of, 
that there is more than a, ſcanty, bare Proviſion, « 
mere Sufficiency z even a Plenty, a Surpluſage of M 
this uſeful Creature of God, (the freſh Waters) afford. 
ed to the World; and they fo well ordered, as not to 
drown the Nations of the Earth, nor to ſtagnate, 
ſtink, and poiſon, or annoy them; but to be gent) 
carried through convenient Chanels back again 


td. 
ä 
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the Sun, is manifeſt from Vapours, being as, or more copi i 
ouſly raiſed when the Sun Beams are weakeſt, as when ſtrong. 


eſt, there being greater Rains and Winds.at the one time than MR 


the other. And that there is ſuch; a thing as Subrerrancou 
Heat, (whether Central, or from the meeting of Miner 
1k or ſuch as is Congenial or Connatural to our Globe, 
have not Time to enquire ; but I ſay, that ſuch a Thing is, 
is evident not only from the Hot-Baths, many fiery Errupti 
ons and Exploſions, exc. but alſo from the ordinary Warmth 
of Cellars and Places under Ground, which are not, barely. 
comparatively warm, but of ſufficient Heat to raiſe: Vapour 
alſo: As is manifelt from the ſmoking of perennial Fountains 
in froſty Weather, and Water drawn out of Pumps and open 
Wells at ſuch a Time. Yea, even Animals themſelves ate ſen- 
fible of it, as particularly Moles, who dig before a Thaw, and 
againſt ſome other Alterations of the Weather; excited, n 
doubt, thereunto by the ſame warm Vapours ariling in the! 
Earth, which animate them, as well as produce the ſucceed: 
ing Changes of the Weather. | 
(4) Beſides the Trade-Winds, which ſerve to mitigate the er; 
ceſſive Heats in the Torrid Zone; the Clouds are a.good Screen if 
againſt the ſcorching Sun-Beams, eſpecially when the Sus 
paſſeth their Zenith; at which "Time is their Winter, or cool 
eſt Seaſon, by reaſon they have then moſt Clouds and Rain. 
For which Service, that which Varene takes notice of; is 1M 
great Providence of God, wiz. Pleraque loca Zone Torrida vi- 
enum babent mare, ut India, Inſule Indice, Lingua Africa, 
Guinea, Braſilia, 7 Mexicana, Hiſpania: Panca loc 
Zone Torrid ſunt Mediterranea, Vatenii, Geogr. I. 2, c. 26 
Prop. 10. $: 7. 1 bY: 
| | to 
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to their grand Fountain (e) the Sea; and many of 
them through ſuch large Tracts of Land, and to ſuch 
prodigious Diſtances, that it is a great Wonder the 

Fountains 


(% That Springs have their Origine from the Sea, and not 
from Rains and Vapours, among many other ſtrong Reaſons, 
I conclude from the Perennity of divers Springs, Which al- 
ways afford the ſame quantity of Water, of this ſort there 
are many to be found every where. But I ſhall, for an In- 
ſtance, ſingle out one in the Pariſh of Upminſter, where I live, 
as being very proper for my purpoſe, and one that I have had 
better Opportunities of making Remarks upon above twenty 
Years. This in the greateſt Droughts is little, if at all dimi- 
niſhed, that I could perceive by my Eye, although the Ponds 
all over the Country, and an adjoining Brook have been dry 
for many Months together ; as particularly in the dry Summer 
Months of the Year 1705. And inthe wetteſt Seaſons, ſuch as 
the Summer and other Months were, preceding the violent 
Storm in November 1703. (Vid. Philoſ. Tranſ. No. 289.) I ſay, 
in ſuch wet Seaſons I have not obſerved any Increment of 1ts 
Stream, excepting only for violent Rains falling therein, or 
running down from the higher Land into it ; which diſcolour- 
eth the Waters oftentimes, and makes an increaſe of only a 
Day's, or ſometimes but a few Hours Continuance. But now, 
if this Spring had its Origine from Rain and Vapours, there 
would be an increaſe and decreaſe of the one, as there ſhould 
happen to be of the other: As actually it is in ſuch temporary 
Springs as have undoubtedly their Source from Rain and Va- 
pours, | 
But beſides this, another conſiderable Thing in this Upmine 
fer Spring (and Thouſands of ny is, that it breaks out 
of ſo inconſiderable an Hillock, or Eminence of Ground, 
that can have no more Influence in the Condenſation of the 
Vapouts, or ſtopping the Clouds, which the Maintainers of 
this Hypotheſis ſuppoſe) than the lower Lands about it have. 
o ſome Critical Obſervations I made with a very nice por- 
table Barometer, I found that my Houſe ſtands between $0 and 
90 Feet higher than the Low-Water Mark in the River of 
Thames, neareſt me; and that part of the River being ſcarce 
thirty Miles from the Sea, 1 gueſs, (and am more confirmed 
from ſome later Experiments I made nearer the Sea) that we 
cannot be much above roo Feet above the Sea. The Spring ! 
udge nearly level with, or but little higher than where m 

ouſe ſtands ; and the Lands from whence it immediately t- 
ſues, I gueſs about 15 or 10 Feet higher than the Spring; 
ad the Lands above that, 7 no very remarkable Hei at, 

a Au 
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Fountains ſhould be high enough (J), or the Seu 
low enough, ever to afford ſo long a Conveyance, 


Witneſs the Danube (g):and Wolga of Europe, th 


88 


nn 


And indeed, by actual Meaſure, one of the higheſt Hills | | 
have met with in Eſex, is but 363 Feet high; (Vid. Phil. Tran, 
No. 313. Pp. 16.) and I gueſs by ſome very late Experiments | WW 
made, neither that, nor any other Land in Eſex, to be abo 
400 Feet above the Sea. Now what is ſo inconfiderable ati, 
of Land to a perennial Condenſation of Vapours, fit to main. 
tain even ſo inconfiderable a Fountain, as what I have men. 
tioned is? Or indeed the High-lands of the whole large Coun. 
ty of Eſſex, to the maintaining of all its Fountains and Rivulets! M 

But 1 ſhall no farther proſecute this Argument, but referty 
the late learned, curious and induſtrious Dr. Plot's Tentama 
Phil. de Orig. Font. in which he hath fully diſcuſſed this Matte, 

As to the manner how the Waters are raiſed up into the 


Mountains and higher Lands, an eaſy and natural Repreſent» ( 
tion may be made of it, by putting a little Heap of Sand, 6 
Aſhes, or a little Loaf of Bread, exc. in a Baſon of Water; 
Where the Sand will repreſent the dry Land, or an Iſland, ( 
and the Bafoti of Water the Sea about it. And as the Wat: Co 
in the-Baſon riſeth to, or near the top of the Heap,in it, 6 ( 
doth the Waters of the Sea, Lakes, exc. riſe in the Hills. Whict Þ But 
* Caſe I take to be the ſame with the aſcent of Liquids in capi 2 


lary Tubes, or between contiguous Planes, or in a Tube fl 
led with Aſhes: Of which the induſtrious and compleat Art 1" 
ficer in Air-Pumps, Mr. Hawkſbee, hath given us ſome, d“ 
contemptible Experiments, in his Phy/. Mech. Exp. pag. 139. q 
Among the many Cauſes aſſigned for this aſcent of Liquor 
there are two that bid the faireſt for it, viz. the Preſſure of th 
Atmoſphere, and the Newtonian Attraction. That it is not i — 
former, appears from the Experiments ſucceeding, as well 
or better in Vacuo, than in the open Air, the aſcent being 1 
ther ſwifter in Vacuo. This then being not the Cauſe, 1 (hal 
"ſuppoſe the other is; but for the Proof thereof, I ſhall ref T 
to ſome of our late Engliſh Authors, eſpecially ſome very 
late Experiments made before our moſt famous R. S. which Wu 
will be ſo well improved by ſome of that illuſtrious Body, uv Bm 
to go near to put the Matter out of doubt. | 
F) See Book III. Chap. 4. | 
) The Danube in 4 ſober Account, performs a Courſe of «WM 
bove ww Milet, (I. e, in a.{trait” Line) from its Riſe 10 1 
Fall, Bohun's Geogr, Di, bs | 
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he Ser Ni (b) and the Niger (i) of Aſrict, the Ganges (H and 
eyance, Bl Zupbrates of Afia, and the Amazons River () and 
pe, the Rio de la Plata of America, and many others which 


might be named; ſome of which are ſaid to run 
above ooo Miles, and ſome no leſs than 6000 from 
t Hil their Fountains to the Sea. And indeed ſuch pro- 


— 


1 digious Conveyances of the Waters make it mani- 
1 . . 

be abon I feſt, that no accidental Currents and Alterations 
able a ric WY of the Waters themſelves, no Art or Power of 
to mai: Man, nothing leſs than the Fiat of the Almighty, 


8 could ever have made, or found, ſo long and com- 


Nivuley modious Declivities, and Chanels for the Paſſage of 
t refert (ly the Waters. 


Tentamn © 

s Matter, gy F bs : — — 
into the 5 5 i 

preſents (hb) Traftus ic, Longitudo | Nili] eſt milliarium circiter 630 
of Sand, 6m. ſive Ital. 2520, pro quibus ponere licet 3000 propter cur- 
Water; vaturas. Varen. Geogr. I. 1. c. 16. p. 27. 

n Ilan, (i) Varene reckons the Courſe of the Niger, at a middle 
Ie Wat: ! Computation, 600 German Miles, that is 2400 Italian. 

in it, 6 (k) That of the Ganges he computes at 300 German Miles. 


3. Whic But if we add the Curvatures to theſe Rivers, their Chanels 
in capb ate of 2 prodigious Length. 


Tube f. O, Oritur, flumen (quod plerumque Amazonum, &c.) haud 
eat Att, Precul Quito in montibus ——= Cuùm per leucas Hiſpanicas 1356. 
me, n« curſum ab occidente in orientem continuarit, oftio 84 leucas la- 


ag. 120, % — in Oceanum precipitarur. Chr. D'Acugna Relatio d 
74 flumine Amaz. in Act. Erud. Aug. 1683. . a 


we of in 
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WI CHAP, VI. 

— 8 The great Variety and Quantity of all Things 

s % on, and in rhe Terraqueous Globe, pro- 
"I %ided for the Uſes of the World. 


rſe of & HE laſt Remark I ſhall make about the Ter- 
Je 101 T raqueous Globe in general is, the great Very 
| of Kinds, or Tribes, as well as prodgious Number 
wil of Individuals of each various Tribe, there is of all 
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Creatures (a). There are ſo many Beafts, ſo many 
Birds, ſo many Inſects, ſo many Reptiles, ſo many 
Trees, ſo many Plants upon the Land; ſo many 
Fiſhes, Sea-Plants, and other Creatures in the Wa. 
ters; ſo many Minerals, Metals, and Foſſiles in the 
Subterrancous Regions; ſo many Species of theſe Ge- 
nera, ſo many Individuals of thoſe Species, that there 
is nothing wanting to the Uſe of Man, or any o- 
ther Creature of this lower World. If every Age 
doth change its Food, its way of Cloathing, its 
way, of Building; if every Age (5) hath its Variety 
of Diſeaſes; nay if Man, or any other Animal, 
was minded to change theſe Things every Day, {till 
the Creation would not be exhauſted, till nothing] 
would be wanting for Food, nothing for Phy- 
fick, nothing for Building and Habitation, nothing ge 


for Cleanlinels and Refreſhment, yea, even for Res 
(a) Non dat Deus beneficia ? Unde ergd iſta que poſſides ? — Wl © 
Dude hac innumerabilia, oculos, aures & animum mulcentia! 
Unde illa luxuriam quoque inſiruens copia ? Neque enim neceſſ» Wall as 
tatibus tantum mods 5 proviſum 1 uſque in delicias am- A 
mur. Tot arbuſta, non uno modo frugiſera, tot herbs ſalutarti, o 
tot warietdtes ciborum, per totum annum digeſie, ut inerti qu- C 
que fortuita terre alimenta preberent, Jam animalia omi 770 
generis, alia in ſicco, &C, wm ut omni rerum natura pars u Fi 
bitum” aliquod nobis conferret, Senec. de Benet. I. 4. c. 5. Wi 
ubi plura vide. al 
Hle, ubi habitamus non intermittit ſuo tempore Calum nit th 
ere, arbores frondeſcere —— tum multitudinem pecudum partin ar 
ad veſcendum, partim ad cultus agrorum, partim ad vehendum, N 
partim ad corpora veſtienda ; hominemque ipſum quaſi conten- w. 
platorem coli ac deorum, ipſorumque cultorem. Hec ig Wl St 
tur, & alia innumerabilia cum cernimus, poſſumuſne dubitare, Wt V 


quin his praſit aliquis vel Effeftor, ſi hee nata ſunt, ut Platoni WY th 
videtur : vel fi ſemper ſuerint, ut Ariſtoteli placet, Moderator Wi 
tant i operis ex muneris ? Cicer. Tuſc. Queſt. J. 1. c. 28, 29. 
(6) Sunt & gentium difſerentie non mediocres que con- 
templatio aufert rurſus nos ad ipſorum animalium naturas, inge- 
nitaſque its vel certiores morborum omnium medicinas, Enim 
werd rerum omnium Parens, nullum animal ad hoc tantum ut 
paſceretur, aut alia ſatiaret naſci voluit ; arteſque ſalutares iu 
in ſeruerit. Plin, N. H. I. 27. c. 13, 
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creation and Pleaſure, But the Munificence of the 
Creator is ſuch, that there is abundantly enough t 
ſupply the Wants, the Conveniencies, yea, almost 
the Extravagancies of all the Creatures, in all Places, 
all Ages, and upon all Occaſions. 

And this may ſerve to anſwer an Objection againſt 
the Excellency of, and Wiſdom ſhewed in the Cre- 
ation; namely, What need of fo many Creatures (c)? 
Particularly of ſo many Inſects, ſo many Plants, 
and ſo many other Things? And eſpecially of ſome 
of them, that are ſo far from being uſeful, that 
they are very noxious ; ſome by their Ferity, and 
others by their poiſonous Nature, &? 

To which I might anſwer, that in greater Varie- 
ty, the greater Art is ſeen; that the fierce, poi- 
ſonous, and noxious Creatures ſerve as Rods and 


Scourges to chaſtiſe us (4), as means to excite our 
Wiſdom 


KK 8 ** 


* — 


(e) This was no very eaſy Queſtion to be anſwered by ſuch 
as held, that ail Things were made for Man, as moſt of the 
Ancients did; as Ariſtotle, Seneca, Cicero and Pliny, (to name 
only ſome of the chief), And Cicero cites it as the celebrated 
Chryſippus's Opinion, Preclare enim Chryſippus, Cetera nate 
a Hominum Cauta, & Deorum. De fin, bon. c mal. |. 3. 

nd in his De Nat, Deor. J. 2. fin. he ſeriouſly proves the 
World it ſelf to have been made for the Gods and Man, and 
all Things in the World to have been made and contrived for 
the Benefit of Man (parata & inventa ad fruftum Hominum, 
are his Words), So Pliny in his Preface to his 75 Book ſaithe' 
Nature made all Things for Man; but then he makes a doubt, 
whether ſhe ſhewed her ſelf a more indulgent Parent, or cruel. 
Step» Mother, as in Book IV, Chap. 12, Note 2, But ſince the 
Works of God have been more diſcovered, and the Limits of 
the Univerſe have been found to be of infinjtely greater Extent 
than the Ancients ſuppoſed them; this narrow Opinion hath 
been exploded. And the Anſwet will be found eaſy to theſe 
Queſtions, Why ſo many uſeleſs Creatures? In the Heavens, 
Why ſo many fixt Stars, and the greateſt part of them ſcarce 
viſible ? Why ſuch Syſtems of Planets, as in Jupiter, Saturn, 


Ke. (See my Aftro-Theology.) In the Earth and Waters, Why 
ſo many Creatures of no uſe to Man? a, 


(4) Nec minis clara exitii documenta ſunt etiam ex tontem- 
dendis animalibus, M. Corea: author eſt, à cuniculis ſuffoſſum 
| 10 


\ 
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Wiſdom, Care, and Induſtry with more to the! 
n 


ſame purpoſe. But theſe 'Things have been fully 


urged by others z and it is ſufficient to ſay, that thy 
greg 
— — —-¼ ——— ͤ ͤG—ẽ— — — — 3 | 
in pence opidum, 4 talpir in — pr ab ran elvitatem 
Gallia pulſam, ab lornſlis in Africa : ex Gy, Cytladumn in 
fuld, incolat A muribur Fuga In tali Amyelas 4 ſerpin 
tibns delatas, Citra CY tet Aithiopar latd deſerta regio of, 
4 ſtorpionibus e ſolpngi: gente ſublatd: e 4 [eolopendris abatly 
Trerienſes, author oft Theophrafins, Plin, Nat. Hiſt, J. 8. c. 19, 
To theſe Inſtances may be added, the Plague they ſome Þ 
times ſuffer from a kind of Mice (they call Leming, Lemin 
er, Lemmutr, &.) in Norway, Which eat up every green 
hing. They come in ſuch prodigious Numbers, that they 
fancy them to fall from the Clouds; but Ol. Magnus, rathet 
thinks they come from ſome of the Iſlands. Hiſt. J. 8. c. 2. 
the Reader hath a mind to ſee alarge Account of them, with 
a Diſpute about their Generation, a handſome Cut of them, 
with the Prayers, and an Exorciſm . them uſed in the 
Church of Rome, I (hall refer him, (it being too tedious ty 
recite in theſe — to Muſeum Wormian, |, 3. e. 23. 
ware patimur multa mala 4 creaturd quam ſbeit Dons, ni 
quia o ſſondimus Deum / De pn tha peecarum num accnſa, 
non judicem. Nam propter Superbiam inſlituit Deus creaturan Þ 
iſlam minimam & abjebliſimam, ut ipſa nos torqueret, ut cn 
ſuperbus fuerit homo, ex ſe jattaverit adverſus Deum, — cùn 
ſe ergxerit, Pulicibus ſubdatur. Quid eft, quid te inflas humani 
ſuperbia ? — Pulicibus reſiſte, ut dormias. Cognoſce qui ſis. Nan 
propter ſuperbiam nofiram domandam —— creata ifla que mole 
fa ſunt : populum Pharaonis ſuperbum potuit Deus domare d 
Urſis, de &c, Muſcas & Ranas illis immiſit, ut rebus viliſſimi 
ſuperbia domaretur. Omnia ergo per ipſum — fatta ſunt; 
& ſine ipſo factum eft nihil. Auguſt. Trac. 1. in S. Johan. 
But although the infinitely wiſe Creator hath put it in the 
Power of ſuch vile Animals to chaſtiſe us, yet hath he ſhewed 
no leſs Wiſdom and Kindneſs in ordering many, if not molt 
of them ſo, as that it ſhall be the in Power of Man, and other: 
Creatures to obviate or eſcape their Evils. For, beſides the 
noble Antidotes afforded by Minerals, Vegetables, exc. many, 
if not moſt of our European venemous Animals carry ther 
Cure, as well as Poiſon, in their own Bodies. Ehe Oil, and 
I doubt not, the Body of Scorpions too, is a certain Remedy i 
againſt its Stroke. A Bee, Waſp, or Hornet cruſhed and rub- 
bed, and bound upon the Place, I have always found to be4 
certain Cure for * Sting of 1 Read el And! 9040 be N 
not, but the Fleſh, eſpecially the Hea Vipers, would be BE 
found a Remedy for their Bites, aber * ; 
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great Variet is a moſt wiſe Proviſion for all the Uſes 


of the World in all Ages and all Places. Some for 
Food, ſome for Phyſick (e), ſome for Habitation, 
ſome for Utenſils, ſome for 'T'ools and Inſtruments of 
Work, and ſome for Recreation and Pleaſure, either 
to Man, or to ſome of the inferior Creatures them» 
(elves 4 even for which inferior Creatures, the li- 
beral Creator hath provided all Things neceſlary, or 
any ways conducing to their nappy) comfortable 
living in this World, as well as for Man. 

And it is manifeſt, that all the Creatures of God, 
Beaſts, Birds, Inſects, Plants, and every other Genus 


Our Viper-Catchers have a Remedy in which they place * 
great Confidence, as to be no more afraid of the Bite [ f a Vi- 
et], than of a common Puntture, immediately curing them= 
ſelves by the Application of their Specifick. This though they keep 
4 great Secret, I have upon — F'nquiry ſound to . no other 
than Axungia Viperina, preſently rubbed into the Wound, This 
* the learned Doctor tried himſelf with good Succeſs 
n a young Dog that was bitten in the Noſe, Vid. Mead of 
Poiſons, p. 29. 
And as to the means to eſcape the Miſchief of ſuch noxious 
Animals, beſides what may be effected by the Care, Induſtry 
and Sagacity of Man; ſome of them are ſo contrived and 
made, as to give Warning or Time to Creatures in danger 
from them, Thus, for Inſtance, the Rarrle-Snake, the moſt 
poiſonous of any Serpent, who darts its poiſonous Vapours 
to ſome diſtance, and in all Probability was the Baſiliſt of the 
Ancients, ſaid to kill with its Eyes, this involuntarily gives 
warning by the Rattle in its Tail. So the Shark, the moſt ra- 
acious Animal of the Waters, is forced to turn himſelf on 
is Back, (and thereby gives an Opportunity af Eſcape) be- 
fore he can catch his Prey. L 
(e) Hee ſola Nature placuerat eſſe remedia parata vulgo, in- 
ventu facilia, ac ſine impendio, ex quibus vivimus. Poſtea frau- 
des hominum & ingeniorum capture officinas invenire iſtas, in 
quibus ſug cuique homini vanalis promittitur vita. Statim com- 
poſitiones ex miſture inexplicabiles decantantur. Arabia atque 
India in medio eſtimantur, ulcerique par vo medicina & 2 
mari imbutatur, cum remedia vera quotidie pauperrimus quiſque 
cœnet. Plin. I. 24. c. I. 
Neon ſppnte ſua ex tellure germinant Herbe, que contra quoſ= 
cunqus morbos accommode ſunt; ſed ea voluntate Opificis, ad 
poſtram utilitatem producta ſunt. Baſil. Aſcet. Tom. 2. 
{Conſult here, Beat X. Note 4, 44, bb, 
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have, or may have, their ſeveral Uſes even among 
Men. For although in one Place many Things may 
lie neglected, and out of Uſe, yet in other Places they 
may be of great Uſe. So what hath ſeemed uſelels 
in one Age, hath been received in another; as all the 
new Diſcoveries in Phyſick, and all the Alterations 
in Diet do ſufficiently witneſs. Many Things alſo 
there are which in one Form may be pernicious to 
Man; but in another, of great Uſe. There are man 

Plants (J), many Animals, many Minerals, which 
in one Form deſtroy, in another heal, The Caſads 
0 EM een 


Wo —— — * — 


Y Among poiſonous Vegetables, none more famous of old 
than Hemlock, accounted: at this Day alſo very dangerous to 
Man, of which there are ſome diſmal Examples in our Phil, 
Tranſ. Wepfer, &c. But yet this Plant is Food tor Goats, and its 
Seeds to Buſtards; and as Galen ſaith, to Starlings alſo. Neither 
is this, ſo pernicious a Plant, only Food, but alſo Phy ſick to 
ſome Animals. An Horſe troubled with the Farcy, and could 
not be cured with the moſt famed Remedies,. cured himſelf 
of it in a ſhort Time, by eating Hemlock, of which he eat 
greedily. Vid. Phil. Tranſ. No. 231. And a Woman which was 
enred of the Plague, but wanted Sleep, did with very good Hf 
feft eat Hemlock for ſome time; till falling ill again of à Fe- 
ver, and having left off the Uſe of this Remedy, he | Nic. Fonta- 
nus] endeavoured to procure her Reſt by repeated Doſes of Opi- 
um, which had no Operation, till the Help of Cicuta was again 
called in with deſired Succeſs, Mead of Poiſ. p. 144. 

And not only Hemlock, but many other, if not moſt Plants 
accounted poiſonous, may have their great Uſe in Medicine : Of 
which take the Opinion of an able Judge, my ingenious aud. 
learned Friend Dr. Tancred Robinſon, in a Letter | have of his 
to the late great Mr. Ray, of Nov. 7. 1604, viz. According to 
po Promiſe, I here ſend you a few Obſervations concerning ſome 
Plants, ſeldom uſed in Medicine, being efteemed poiſonous, which 
of truly corretted, or exaftly doſed, may perhaps prove the moſt 
powerful and om Medicines yet known, Having then given 
an Account of ſome of their Correctives, he gives theſe fol- 
lowing Examples, viz. 1, The Hellebores incorporated with a Sa- 
po, or Alkaly-Salts alone, are ſucceſiſul Remedies in Epilepſies, 
Vertigo's, Palſies, Lethargiet, and Mania's. Dof. 4 df. to js, 
2. The Radic, Aſſari, Gicuta, and the Napellut, in Agues and 
periodical Pains. Deſ. Y]. to 3/8, 3. The Hyoſcyamus in Ha- 
morrhagies, violent Heati and Perturbation of the Blood, and al- 
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Plant 1 poiſoneth, but 8 is the 
very Bread o the Mieſt· Indies (g). Vipers and Scor pi- 
ons, and many Minerals, as deſtructive as they ate to 
Man, yet a rd him ſome of his beſt Medicines. 

Or if there be many Things of little, immediate 
Uſe to Man, in this, or any other Age; yet to other 
Creatures they may afford Food or Phyſick, or be of 
ſome neceſſary Uſe: How many Trees and Plants, nay, 
even the very Carcaſes of Animals, yea, the very 
Duſt of the Earth (), and the moſt refuſe, contemp- 
tible Things to be met with; 1 ſay, how many ſuch 
Things are either Food, or probably Medicine to ma- 
ny Creatures, afford them Retreat, are Places of Ha- 
bitation, or Matrixes for their Generation, as ſhall be 
ſhewed in proper Place? The prodigious Swarms of 
Inſe&s inthe Air, and in the Waters, (many of which 
may be perhaps at "ky of no great Uſe to Man) yet 
are Food to Birds, Fiſhes, Reptiles, Inſects themſelves, 
and other Creatures (i), for whoſe happy and comfort- 
able Subſiſtence, .I have ſaid the bountiful Creator 
hath liberally provided, as well as for that of Man. 


2 ſo in all great Inflammations, Doſ. 9j. to 3s. 4. T he Semen Stra- 
Ro monia is a verygood Anodyne, uſeſul in Vigilia's, Rheumatiſms, 
Ovi- Hyſterick Caſes, in all the Orgaſms of the Blood or Spirits, and 
| — where-ever there is an Indication for a Paregorick. Do /. 3j. to 3. 
$4 5. Elaterium thus corrected, may be given from gr. x. to XV. in 
lunte Hydropical Caſes, without any ſenſible Evacuation or Diſturbance. 
. of a 29 the Soldanella and Gratiola in greater Doſes. 6. Opi- 
; ad i um corrected as afore-mentioned, loſes its Narcotic Faculty, and 
F his. may be given very ſafely in great Doſes, and proves more than 
yes - nſually prevalent in Convulſive Caſes, Fluxes, Catarrhs, and 
DM all painful Paroxyſmes, &c, 


(g) It is of the moſt general Uſe of any Proviſion all over the 
. 4 Wet indies eſpecially in the hotter Parts, and is u/ed to Vittual 
%,. Dr. Sloan' Nat. Hiſt. of Jamaica, Vol. 1. Chap. 5. $. 12. 


Mey (4) I have ſhewn in the Phil, Tranſ. that the Pedicnlus fat: 
Cas dicus, Mortiſaga, Pulſatorins, or Death-Watch there deſcribed, 
her, feedeth upon Duſt ; but that this Duſt they eat, is powdered 
\ 8 Bread, Fruits, or ſuch like Duſt, not powdered Eatth ; as is 


manifeſt from their great Diligence and Curioſity in hunting 
among the Duſt, See more in Phil, Tranſ, No. 291. 


u. Book IV. Chap. 11. | 
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BOOK III. 


Of the Terraqueous Globe in particular, 
more eſpecially the Earth, 


ö 
1 N 
* 


Ving thus taken a general Proſpect of our 
In Terraqueous Globe, I ſhall in this Book 
= 

(02 


come to its Particulars. But here we have 
uch an immenſe Variety preſenting it ſelf 
to our Senſes, and ſuch amazing Strokes of Power 
and Wiſdom, that it is impoſſible not to be at a 
Stand, and very difficult to know where to begin, 
how to proceed, or where to end. But we muſt 
however attempt. 

And for the more clear and regular proceeding on 
this copious Subject, I ſhall diſtribute the Globe ins 
to its own grand conſtituent Parts, 

1 The Earth and its Appurtenances, 

II. The Vaters and Theirs. 

The firſt of theſe only, is what at preſent I ſhall 
be ableto take into this Survey, 

And in Surveying the Earth, I intend, 

1. To conſider its conſtituent Parts, or Things 

culiar to its ſelf, 

2. The Inhabitants thereof, or the ſeveral Kinds 
of Creatures that have their Habitation, Growth, 
or Subſiſtence thereon, 

1. As to the Earth it ſelf, the moſt remarkable 
Things that preſent themſelves to our View, are, 
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Of the Soils. 6r 


1. Its various Moulds and Soils, 
2. Its ſeveral Strata, or Beds, 
3. Its very Subterraneous Paſſages, Grotto's and 


Caverns. 
4. Its Mountains and Vallies. 
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CHAP. I, 
Of the Soils and Moulds in the Earth, 


— 


HE various Soils and Moulds are an admirable 

and - manifeſt Contrivance of the All-wiſe 
Creator, in making this Proviſion for the various 
Vegetables (a), and divers other Uſes of the Crea- 
tures. For, as ſome Trees, ſome Plants, ſome 
Grains dwindle and die in a diſagreeable Soil, but 
thrive and flouriſh in others; ſo the All-wiſe Crea- 
tor hath amply provided for every Kind a proper Bed. 
If ſome delight in a warm, ſome a cold Soil; 


— 


(a) It is not to be doubted, that although Vegetables delight 
in peculiar Soils, yet they owe not their Life and Growth to the 
Earth it ſelf, but to ſome agreeable Juices or Salts, exc. reſiding 
in the Earth, Of this the great Mr. Boyt hath given us ſome 

o0d Experiments. He ordered his Gardener to dig up, and 
try in an Oven ſome Earth fit for the Purpoſe, to weigh it, 
and to ſet therein ſome Squaſh Seeds, (a kind of indian Pom- 
uy The Seeds when ſown were watered with Rain or 
pring-water only. But although a Plant was produced in one 


'Expeiiment of near 3 J. and in another of above 14 |. yet the 


Farth when dried, and weighed again, was ſcarce diminiſhed 
at all in its Weight. 

Another Experiment he alledges is of Helwont's, who dried 
200 J. of Earth, and therein planted a Willow weighing 8 0, 
which he watered with Rain or diſtilled Water: And to ſe» 
cure it from any other Earth getting in, he covered it with a 
perforated Tin Cover. After five Years, weighing the Tree 
with all the Leaves it had born in that time, he found it to 
weigh =_ l. 3 Ounces, but the Earth to be diminiſhed only 
— 2 Ounces in its weight, Vid, Boyl's Sceps, Chym. Part 

+ Page 114. 
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ſome in a lax or ſandy, ſome a heavy or clayie Soil; 
ſome in a Mixture of both, ſome in this, and that 
and the other Mould, ſome in moiſt, ſome in dr 
Places (5) ; {till we find Proviſion enough for al 
_ theſe Purpoſes: Every Country abounding with. it; 
proper Trees and Plants (c), and every Vegetable 
Houriſhing and gay, ſomewhere or other about the 
Globe, and abundantly , anſwering the Almighty 
Command of the Creator, when the Earth and Wa- 
ters were ordered to their peculiar Place, Cen. i. 11. 


Hud Col ſaid, Let the Earth bring forth Graſs, db 


Herb yielding Seed, and the Tree yielding Fruit after 
bis kind. All which we actually ſee is b. — 

Tothis Convenience which the various Soils that 
coat the Earth are of to the Vegetables, we may 
add their great Uſe and Benefit to divers Animals, 
to many Kinds of Quadrupeds, Fowls, Inſects, and 
Reptiles, who make in the Earth their Places of 
Repole and Reſt, their Retreat in Winter, their 
Security from their Enemies, and their Neſts to re- 
pole their Young z ſome delighting in a lax and per- 
vious Mould, admitting them an eaſy Paſſage z and 
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Theophraſt, de Canuſ. Plant. J. 2. e. 9. 


(%% Nee vert) Torre ferre omnes omnia poſſunt. 
Fluminib,us Salices, eraſſiſque paludibus Alni 
Naſcuntuv; fleriles ſaxeſts montibus Ornt : 

Littora Al yrteri latifſima : denique apertos 
Bacchus an vat colles ; Aquilonem & frigora Taxi, 
Aſpice ex errremis domitum cultoribus orbem, 
| Foaſque don vs Arabum, piftoſque Gelonos : | | 
Divi/e arbor ibus parrie, &c. Vir. Georg. L. 2. 
| EY RD 
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others delighting in a firmer and more ſolid Earth, 
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Of the Strata of, &c. 63 
them againſt Injuries from 


1 N 


that will better ſecure 
without. 738; 
Ens CHAP. H. er. 
Of the various Strata or Beds obſervable 
Es in the Earth. | ; 701 
H E various Strata or Beds, although but lit- 
1 dle different from the laſt, yet will deſerve a 
diſtin Conſideration. | | 
By the Strata or Beds, I mean thoſe Layers 
of Minerals (a), Metals (5), Earth, and Stone (c), 
lying under that upper ôtratum, or er 


9 


' (4) Altho' Minerals, Metals and Stones lie in Beds, and 
have done ſo ever ſince Noah's Flood, if not from the Crea 
tion: yet it-is greatly probable that they have Power of grow- 
ing in thejr reſpective Beds: That as the Beds are robbed and 
emptied by Miners, ſo after a while they recruit again, Thus 
Viiriel, Mrs Boyl thinks, will grow by the Help of the Air. .So 
Alum doth the ſame, We are aſſured (he ſaith) by the ann 
enced Agricola, That the Earth or Ore of Alum, being robbtd of 
itt Salt, will in tract of Time recover it, by being expoſed to tha 
Air, Boyl's Suſpic. about ſome Hid. Qual. in the Air, p. 18. 
(b) As to the Growth of Metals, there is great Reaſon to 
ſuſpect that alſo, from what Mr. Boy! hath alledged in his Ob+ 
ſervations about the Growth of Metals: And in his Scept. CH. 
Part G. pag. 362. Compare alſo Haketvil's Apol, pag. 164, 
And particularly as to the Growth of ven, to the Inſtan- 
ces he gives from Pliny, Fallopius, Caſalpinus, and others; 
we may add, what is well known in the Foreſ of Dean in 
Gloyceſlerſhire: That the beſt Iron, and moſt in Quantity, 
that is found there, is in the old Cinders, which they melt o- 
ver again, This the Author of the Additions te Glouceſter» 
ſhire in Cambd. Brit, of the laſt Edition, p. 245. attributes to 
the Remiſſneſs of the former Melters, in not exhauſting the 
Ore.; But in all Probability it is rather to be attributed to the 
new Impregnations of the old Ore, or Cinders, from the 
Air, 'or from ſome ſeminal Principle, or plaſtick Quality in 
the Ore it ſelf, | þ 7,021 
(e) As for the Growth of Stone, Mr. Boyt giyes two In- 
Cznces, One is that famous Place in France, called Les Cavs 
van i Goutieros: 
3 


the Rains ſoaking through, and carrying with it Impregnati- 


64 Of” the Strata of Book III. 
of the Earth laſt ſpoken of, all of a prodigious Uſe 
to Mankind : Some being of great Uk 157 Build- 
ing; ſome ſerving for Ornament; ſome furniſhing 
us with commodious Machines, and Tools to pre- 
pare our Food, and for Veſſels and Utenſils, and for 
multitudes of other Uſes, ſome ſerving for Firing 
to dreſs our Food, and to guard us againſt the In- 
ſults of Cold and Weather z ſome being of great 
Uſe in Phyſick, in Exchange and Commerce, in 
manuring and fertilizing our Lands, in dyi 

und colouring, and ten thouſand other Conveni- 
ences, too many to be 1 ſpoken of: On- 
ly there is one grand Uſe of one of theſe Strata or 


F 
— T— — 


Gontieres : Where the Water falling ſrom the upper Parts of 
the Cave to the Ground, doth preſently there condenſe into lit. 
Me Stones, of ſuch Figures as the Drops, falling either ſeverally, 
or uon one another, and N. preſently into Stones , 
chance to exhibit, Vid. Scept. Chym. pag. 360. 

Such like Caves as theſe I have my ſelf met with in Eng - 
land; particularly on the very Top of Bredon-Hill in Wor- 
oppor, near the * facing Perſhore; in or near the 
old Fortreſs, called Bembſbury-Camp; I ſaw ſome Years ago 
ſuch a Cave, which (if I miſ-remember not) was lined with 
thoſe Stalactical Stones on the Top and Sides. On the Top 
they hung like Icicles great and ſmall, and many lay on the 
Ground, They ſeemed manifeſtly to be made by an Exſuda- 
tion, or Exſtillation of ſome petrifying Juices out of the 
rocky Earth there. On the Spot, I thought it might be from 


ons from the Stone, the Hill being there all rocky. Hard by 
the Cave is one or more vaſt Stones, which (if I miſtake not) 
are incruſtated with this Sparry, Stalactical Subſtance, if 
not wholly made of it. But it is ſo many Years ago fince | 
was at the Place, and not being able to find my Notes about 
it, I cannot ſay whether the whole Stone is (in all Probabili- 
ty) Spar, (as I think it is,) or whether I found it only caſed 
over with it, notwithſtanding I was very nice in examining it 
then, and have now ſome of the Fragments by me, conſiſting, 
among other ſhining Parts, of ſome tranſparent angular ones. 

The other Inſtance of Mr. Boyl, is from Zinſchoten, who 
Faith, that in the Eaft-1»dies, when they have cleared the Dia- 
mond Mines of all the Diamonds, In a few Tears Time they 
fd in the ſame Place new Diamonds produced, Boyl. Ibid. 
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Beds, 


| Chap. IT. the Earth. 


Beds, that cannot eaſily be omitted, and that is 
thoſe ſubterraneous Strata of Sand, Gravel, and 
laxer Earth that admit'of, and facilitate the Paſſage 
of the ſweet Waters (4), and may probably be the 
S Colanders whereby they are ſweetened, and then at 
che ſame time alſo convey'd to all Parts of the ha- 
Ibpitable World, not only through the temperate and 
torrid Zones, but even the fartheſt Regions of the 
frozen Poles, 
That theſe Strata are the 1 Paſſages of the 
Wſweet Fountain- Waters, is, I think not to. be doubt. 
Wed, conſidering that in them the Waters are well 
WT known to paſs, and in them the Springs are found 
by thoſe that ſeck for them. I ſay, the principal 
WJ Paſſages, becauſe there are other ſubterraneous Guts 
and Chanels, Fiſſures and Paſſages, through which 
many Times the Waters make their way. 
4 ow that which in a particular manner doth ſeem 
to me to manifeſt a ſpecial Providence of God in 
| ; the 
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= (2) It is not only agreeable to Reaſon, but I am told by 
Perſons converſant in digging of Wells throughout this Coun- 
Wty of Eſex, where I live, that the ſureſt Beds in which they 
find Water, are Gravel, and a coarſe, dark coloured Sand; 
which Beds ſeldom fail to yield Plenty of ſweet Water: Bur 
for ns + they never find Water therein, if it be a ſtrong, ſtiff 
g Clay; ut if it de lax and ſandy, ſometimes Springs are found 
in it; yet ſo weak, that they will ſcarcely ſerve the Uſes of 
he ſmalleſt Family, And ſometimes they meet with thoſe 
: Beds lying next, under a looſe, black Mould, ( which, by 
gf their Deſcription, I judged to be a ſort of oazy, or to have 
the Reſemblance of an ancient, ruſhy Ground,) and in that 
W Caſe the Water is always naught, and flinks. And laſtly, A- 
Wy nother ſort of Bed they find in Eſex, in the clayie-Lands, 
W particularly that part called the Rodings, which yields Plenty of 
ſweet Water, and that is a Bed of white Earth, as though 
made of Chalk and white Sand. This they find, after they 
have dug through forty, or more Feet of Clay; and it is ſo 
tender and moiſt, that it will not lie upon the ds but they 
1 are forced to thrpw it into their Bucket with their Hands, or 
; with Bowls ; but when it comes up into the Air, it ſoon be- 
Neues an hard white Stone, 5 


2 


Thug 


* * 
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the repoſiting theſe watery Beds is, that they ſhoul 
be diſperſed all the World over, into all Countries 
and almoſt all Tracts of Land: That they ſhoult 
fo entirely, or for the moſt party confiſt of lax, in- 
cohering Earth, and beſo ſeldom blended with other 
impervious Moulds, or if they are ſo, it is common. 
Iy but accidentally ; and that they are interpoſed be. 
tween the other impervious Beds, and fo are as: 
Prop and Pillar to guard them off, and to prevent i 
their ſinking in and ſhutting up the Paſſages of the 
Waters. | = 
The Time when thoſe Strata were laid, was doubt 
leſs at the. Creation, when God ſaid (Gen. i. 9.) Ly 
the Waters under the Heaven be gathered togetber u. 
to one Place, and let the dry Land appear; or elſe n 
the Deluge, if, with ſome ſagacious Naturaliſt, þ 
we ſuppoſe the Globe of Earth to have been difſol- 
ved by the Flood (e). At that Time (whatever it 
was) when the terraqueous Globe was in a chao- 
tick State, and the earthy Particles ſubſided, then 
thoſe ſeveral Beds were in all Probability repoſitedin 
the Earth, in that commodious Order in which 
they now are found; and that, as is aſſerted, as 
eording to the Laws (F) of Gravity. 


— 


Thus much for the Variety of Beds wherein the Water 
are found. That it is in theſe Beds only or chiefly the Spring 
run, is farther manifeſt from the forcible Eruption of the Wa 

ters ſometimes out of thoſe watery Beds. Of which ſee 

Chap. 4. Note 6 This Eruption ſhews, that the Water 

come from ſome Eminence or other, lying at a Diſtance, ant 0 
being cloſely pent up within the warery Stratum, by the clayie 
Strata, the Waters with force mount up, when the Strau 


above are opened. | 
75 V. Dr. Woodward's Eſſay, Part 23. Steno's Prodr. &c. 8 
5) 14. ib. pag. 28. and 74. But Dr. Leigh in his Nat. Nie 0 


ry of Lancaſhire, ſpeaking of the Coal-pits, denies the Strata an O 
to lie according to the Laws of Gravitation, ſaying the Strata | 

are a Bed of Marle, afterwards Free-Stone, next Iron Stone, 
then Coal, or Kennel- Mine, then ſome other Strata, and again 


Coal, exe. 


=y 
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But 
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W But upon a ſtricter Enquiry into the Math, finding I had 
a reaſon to ſuſpe that few, if any, actually had tried the Ex- 


Joul periment, I was minded to bring the Thing to the Teſt o 
in. Experiment my ſelf; and having an Opportunity, on Apri 
q 11. 1712, I cauſed divers Places to be bored; laying the ſe- 
ther i Wreral Strata by themſelves ; which afterwards I weighed with 
mon. WW all Strineſs, firſt in Air, then in Water, taking Care that nd 
d be. WS Air-bubbles, Sc. might obſtruct the Accuracy of the Experi- 


ment. The Reſult was, that in my Yatd, the Strata were 
= gradually ſpecifically heavier and heavier, the lower and low- 
ent er they went; and the upper which was Clay, was conſides 
f the rably ſpecifically lighter than the lower Stratum; which was 
firſt a looſe Sand, then a Gravel. In which Stratum princi- 
yubt. EE pally the Springs run that ſupply my Well. | 
1,6 But in my Fields, where three Places were bored (to no 
| Lit great Depth) I found below the upper (ſuperficial Srrarum) 4 
* . deep Bed of Sand only, which was of different Colours and 
Iſe n Conſiſtence, which I weighed as before, together with the 
liſts = Virgin-Mould ; but they were all of the ſame, or nearly the 
ind! eme ſpecifick Gravity, both out of the ſame Hole, and out 
oh of different Holes, although the Sand was at laſt ſo gravelly, 
VEr il RS that it hinder'd our boring any deeper. 
*haos Þ Upon this, fearing leſt ſome Error might be in the former 
then! Experiments, I try'd them over again; and that with the 
ſame Succels, 


edin After this, I made ſome Experiments in ſome deep Chalk 
Hick BW Pits, with the Flints, Chalk, et. above and below; but he 
» a6 Jy Succeſs was not ſo uniform as before, 


# Acquainting our = renowned R. S. with theſe Experi- 
ments, they ordered their Operator to experiment the Strata 
— Xo a Coal-Pit; the Succeſs whereof may be ſeen in Philo/, 


vaten Tranſ. Nr. 336. 
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„%% Of the Subterraneous Caverns, and the 
$0 Vulcan's. | 


TY E take notice of the ſubterraneous Cavertisg 
1 Grotto's and Vulcano's, becauſe they are mad 
Strata BY an Odjection (a) againſt the preſent Contrivance an 
Structure 


(a) Nemo dixerit terram pulchriorem eſſe qudd cavernoſa ſits 
quod dehiſcat in multi; locis, quod diſrupts caviis & ſpatiis ins 
S Fs | anjont ; 


«+ * - 
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Structure of the Globe. But, if well conſidered, 
they will be found to be wiſe Contrivances of the 
Creator, ſerving to great Uſes of the Globe, and if 
Ends of God's Government. Beſides many ſecret, 
— Functions and Operations of Nature in the 
owels of the Earth, that in all Probability the 
Things may miniſter unto, they are of great Uſe w 
the Countries where they are (5). To inſtance in 
the very worſt of the Things named, viz. the 
Fulcano's and ignivomous Mountains; although 
they are ſome of the moſt terrible Shocks of t 
Globe, and dreadful Scourges of the finful Inhabi- 
tants thereof, and may ſerve them as Emblems, and 
Preſages of Hell it ſelf z yet even theſe have their Þ 
great Uſes too, being as Spiracles or Tunnels (c) to 
the Countries where they are, to vent the Fire and 
Vapours that would make diſmal Havock, and of- | 
tentimes actually do ſo, by dreadful Succuſſions and 
Convulſions of the Earth. Nay, if the Hypotheſs 
of a central Fire and Waters be true, theſe Out- 
— — —̃ — — — — —— —— — 


anibus ; iiſque nullo ordine diſpoſitis, null forma 7 nec qua 4 
lud contineant quam tenebras & ſordes ; unde graves e peſliſe i 
re exhalationes, terra motus, &c, Burnet ubi ſupr. c. * 

($) The Zirchnitzer Sea in Carniola, is of great Uſe to the 
Inhabitants of that Country, by affording them Fiſh, Fowls 
Fodder, Seeds, Deer, Swine, and other Beaſts, Carriage for I 
their Goods, exc. Vid. Phil, Tranſ, Nr. 191, &c. or Lowth 
Abridg. Vol, 2. p. 306, &. where you have put together in We 
= iew, what is diſperſed in divers of the Tranſaction. 

Sea or Lake proceeds from ſome ſubterraneous Grotto, 
or Lake, as is made highly probable by Mr. Valvaſor, Ibid 

The Grotte Sony may be another Inſtance, that the 
very ſubterrancous Lakes may be of Uſe, even to the Inb« 
bitants of the Surface above: Of which ſee Loweh. whi fur. 
por. 717. Stwurmin:s alſo may be confulted here in his Philoſ. Ee. 

A. Exercit. 11. de Terre mot. particularly in _ 8 ſome 
— my =_ eminent Specus's are enumerated, ome of 

r Uſes, | 

(e) Crebri 
iritum exha 
ginntur, crebris ad eluview cnnicmis cavata, Plin, Hiſt, 


lib, 3, cap. ba, 


— = —ͤ—— — — — — — a 


edium] prabent. Praconceptum enin 


"ge ſrem 
: quod in certis notatur oppidis, qua mink! 
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W lets ſeem to be of greateſt Uſe to the Peace and 
= of the terraqueous Globe, in venting the 
W ſubterrancous Heat and Vapours z which, it pent 
op, would make dreadful and dangerous Commoti- 
ons of the Earth and Waters. 
lt may be then accounted as a ſpecial Favour of 
che divine Providence, as is obſerved by the Author 
© before praiſed (d), © That there are — any 
Countries, that are much jannoyed with Earth- 
= quakes, that have not one of theſe fiery Vents. 
= And theſe, (faith he) are conſtantly all in Flames 
« whenever any Earthquake happens, they diſgorg- 
ing that Fire, which whilſt underneath, was the 


| « Cauſe of the Diſaſter. Indeed, (faith he,) were 


it not for theſe Diverticula, whereby it thus gain- 
eth an Exit, twould rage in the Bowels of the 
Earth much more furiouſly, and make greater 
= © Havock than now it doth. So, that though 
„ thoſe Countries, where there are ſuch Yulcano's, 
© are uſually more or leſs troubled with Earth- ' 
« quakesz yet, were theſe Yulcano's wanting, they 
« would be much more annoyed with them than 
now they are; yea, in all Probability to that De- 
« pree, as to render the Earth, for a vaſt Space 
© © around them, perfectly uninhabitable. In one 
“ word, (faith he) ſo beneficial are theſe to the 
© © Territories where they are, that there do not 
« want Inſtances of ſome which have been reſcued, 


0". BY and wholly delivered from Earthquakes by the 


“breaking forth of a new Yulcano there; this con- 

« tinually diſcharging that Matter, which being till 

& © then barricaded up, and impriſoned in the Bowels 

= * of the Earth, was the occaſion of very great and 

, * Calamitics”, Thus far that ingenious 
uthor. 


* 
" 
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(4) Weedward's Eſſay, Part 3. Conſeft, 13. 
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CHAT 
Of the Mountains and Valleys. 


H E laſt Thing I ſhall take notice of relating ty 
che Earth, ſhall be the Hills and Valleys. The: BY 
the eloquent Theoriſt owns to “ contain ſomewha Wl 
be auguſt and ſtately in the beholding of them, tha 
te infpireth the Mind with great Thoughts and Pal, eve 
e fions, that we naturally on ſuch Occaſions think one 
e of God and his Greatneſs”. But then, at the the 
ſame Time he faith, “ The Hills are the greatet JAY ' ing 
* Examples of Ruin and Confuſion, that they hav: Me 


te neither Form nor Beauty, nor Shape, nor Order, the 
F any more than the Clouds in the Air; that they bel 
de conſiſt not of any proportion of Parts, referabl: Str 
de to any Deſign, nor have the leaſt Footſteps of mo 
| Art or Counſel”, Conſequently one grand Par of 
of this lower Creation, even the whole preſent Ta the 


of our terraqueous Globe, one to this inge: 

nious Author, is a Work of mere Chance, a Struc- the 

ture in which the Creator did not concern himſelf, Co 
Part of this Charge I have already briefly anſwer- thi 

ed, and my Survey now leads me to ſhew, that the 

Mountains are ſo tar from being a Blunder of Chance, th 

a Work without Deſign, that they are a noble, FR NM 

uſeful, yea, a neceſſary part of our Globe (a). * 


——— „ — 


*— 


() Though there are ſome that think Mountains to be a Dt 
ty to the Earth, &. yet if well conſidered, they will l. 
found as wich to tonduce to the Beauty and Conveniency of th 
Univerſe, 4 any of the ot Parts, Nature (ſaith Pliny) pur» 
7 them for many uxcellent Uſes ; patty to tame the 
tolence of greater Rivers, 1% flrengthey certain Joints with 
the Veins and Bowel of the Farth, to breah the Force of thi 
Sea Inundation, and for the Safety of the Rarth's Inhabitant! 
bother Beaſt; or Mew, That they make much for the Prott 


15 of Beaſts, the Pſ 


it am teſlifies, The higheſt Hills are t 
\etuge for the wild Gants, aud the Rocks tor denn, Th 
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And in the firſt Plact, as to the Buſineſs of Or- 
nament, Beauty, and Pleaſure, I may appeal to all 
Men's Senſes, whether the grateful Variety of Hills 
and Dales, be not more pleaſing than the largeſt 
continued Planes. Let thoſe who make it their Bu- 
ſineſs to viſit the Globe, to divert their Sight with 

the various Proſpects of the Earth; let theſe, I ſay, 
wha judge whether the far diſtant Parts of the Earth 


tha BY would be ſo well worth viſiting, if the Earth was 
Pat erery where of an even, level, globous Surface, or 
think one large Plane of many 1000 Miles; and not ra- 
t the ther, as now it is, * 5 K it be not far more plea- 
rate i ſing to the Eye, td view from the Tops of the 
' have BW Mountains the ſubjacent Vales and Streams, and 
rde, the far diſtant Hills; and again from the Vales to 


they behold the ſurrounding Mountains. The elegant 
rable Strains and lofty Flights, both of the ancient and 
ps of modern Poets on thele Occaſions, are Teſtimonies 
Part orf the Senſe of Mankind on this Configuration of 
Face the Earth. 


ng Wl But be the Caſe as it will as to Beauty, which is 
true: the leaſt valuable Conſideration, we ſhall find as to 
if, / Convenience, this Configuration of the Earth far 
wer. the moſt commodious on ſeveral Accounts. 

the t. As it is the moſt ſalubrious, of great uſe to 
nee, the Preſervation or Reſtoration of the Health of 
ble, BR Man. Some Conſtitutions are indeed of ſo happy 
* a Strength, and ſo confirmed an Health, as to be 


Kingly Pro "of had likewiſe learnt the Safety af thoſe by his 
own Experience, when he alſo was ſain to mal a Mountain his 
Refuge Nec the Fury of his Maſter Saul, who proſecuted him in 
the Wilderneſi, True indeed, ſuch Places as theſe keep their 
Neighbours poor, as being moſt barren, but yet they preſerve 
them faſt, a, being moſt firong ; witneſs our wneonquered 
Wales and Scotland. Hherefore 4 good Author doth rightly 
tall thim Nature's Bulwarks, caft wp at God Almighty's Char» 
$01, the Seorns and Curbs of wittorious Armies; which made the 
Barbarians in Curtius / _ of their own Safe, Kc. Bi- 
' Thop Wilkin's World in the Moon, pag. 314+ 


& indiflercny 
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indifferent to almoſt any Place or Temperature of 
the Air: But then others are ſo weakly and feeble, 
as not to be able to bear one, but can live comfort. WW cit; 
ably in another Place, With ſome, the finer and lea 
more ſubtile Air of the Hills doth beſt agree, who WW thi 
are languiſhing and dying in the feculent ani tre 


groſſer Air of great Towns, or even the warmer, WE « ' 
and vaporous Air of the Valleys and Waters: Bu WWW « 
contrary wiſe, others languiſh on the Hills, and groy WW * 
mw and ſtrong in the warmer Air of the Valleys, « 
o that this Opportunity of ſhifting our Abode BW « 
from the warmer and more vaporous Air of the Val. BY « 
leys, to the colder and more ſubtile Air of the Hil, JW « 
or from the Hills to the Vales, is an admirable Eaſe « 
ment, Refreſhment, and great Benefit to the vale. BY «© 
tudinarian, feeble part of Mankind, affording thoſe « 
an ealy and comfortable Life, who would other: « 
wiſe live miſerably, Janguiſh and hoy way. 10 
2. To this ſalutary Conformation of the Earth, 
we may add another great Convenience of the Hill, 8 « 
and that is, in affording commodious Places for Hu x «6 
bitation z “ ſerving (as an eminent Author (5) word. W 
eth it) © as Skreeris to keep off the cold and nip = « 
« ping Blaſts of the northern and —_ Winds, Jy « 
 * an a the benign and cheriſhing Sun # 
« Beams, and ſo rendering our Habitations both ( 
„ more comfortable and more chearly in Winter, BY 
« and promoting the Growth of Herbs and Fru. Jy « 
Trees, and the Maturation of the Fruits in Sum: g 
mer. 


3. Another Benefit of the Hills is, that they ſerve E * 
for the „ of great Varleties of Herbs and 
Trees (c). And as there was not a better udge a 

thol 


i . + : ” { 


( Ray's Wiſdom of God, Nec. pag. 251, Diſſolution of th 
. World, pag. 35. 1 

* © Theophraſtus having reckoned np the Trees that delight 
meme CNergnin, "Any 
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thoſe Matters, ſo I cannot give a better Account of 
this Convenience, than in the Words of the laſt 
cited famous Author, the late moſt eminent and 
learned Mr. Ray (d), (who hath fo fully diſcuſſed 
this Subject I am upon, that it is ſcarce poſſible to 
tread out of his Steps therein). His Obſervation is, 
« That the Mountains do eſpecially abound with 
« different Species of Vegetables, becauſe of the 
« great Diverſity of Soils that are found there, eve- 
« ry Verte or Eminence almoſt, affording new 
a Kinds. Now theſe Plants, (faith he,) ſerve part- 
« ly for the Food and Suſtenance of ſuch Animals 


« az are proper to the Mountains, partly for medi- 


« cinal Uſesz the chief Phyſick, Herbs and Roots, 
« and the beſt in their Kinds growing there: It be- 
« ing remarkable, that the greateſt and molt luxu- 
* riant Species in moſt Genera of Plants are native 
« of the Mountains. 

4. Another Convenience which my laſt named 
« learned Friend-obſerves (e) is, “ That the Moun- 
« taing ſerye for the Harbour, Entertainment, and 
„% Maintenance of various Animals; Birds, Beaſts 
« and Inſects, that breed, feed and frequent there. 
« For, (ſaith he) the higheſt Tops and Pikes of 
the Alo themſelves are not deſtitute of their In- 
* habitants, the he or Sterin-buck, the Rupicapre 
or Chamois, among Quadrupeds z the Lagopus a- 
„ mong Birds. And I my ſelf (faith he) have ob- 
#* ſerved beautiful Papilio's, and Store ot other In- 
* ſe&ts upon the Tops of ſome of the Ain Moun- 
* tains, Nay, the higheſt Ridges of many of theſe 


—— — 
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« Mountains, ſerve for the Maintenance of Cat. 
« tle, for the Service of the Inhabitants of the 
4 Valleys. | 
| 10 Another Thing he obſerves is, „ That thoſe 
* long Ridges and Chains of lofty, and topping 
% Mountains, which run through whole Continents 
« Eaſtand Weſt (7), ſerve to ſtop the Evagation of 
* the Vapours to the North and South in hot Coun: 
« tries, condenſing them like Alembick Heads into 
Water, and ſo (according to his Opinion) by i 
kind of external Diſtillation giving original to 
Springs and Rivers; and likewiſe by amaſſing, 
* cooling and conſtipating of them, turn them into 
& Rain, by thoſe Means rendring the fervid Regi- 
* ons of the torrid Zone habitable. = I 
To theſe might be added ſome other Uſes and 
Conveniences (g); as that the Hills ſerve to the 


— 


(/) eng have taken Notice, that ſome of the greateſt E- 
minences of the World run generally Eaſt and Weſt, of which 
take the late ingenious and learned Dr. Nichol;s's Account, 
[ Confer, with a Theift, Part 2. pag. 191,] To go no farthy 
than our own Country, all our great Ridges of Hills in Eng- 
land run Eaſt and Welt; ſo do the Alps in Italy, and in ſom: 
. Meaſure the Pyrenees ; ſ do the Mountains of the Moon in A- 
trick, and ſo do Mount Taurus and Caucaſus. This he faith 
is a wiſe Contrivance to prevent the Vapours, which would all 
run Northwards, and leave no Rains in the Mediterranean 
Countries. N 
g) That the Generation of many of the Clouds is owing 
to the Hills, appears from the Obſervations of the ingenious 
| and learned Dr. Joh. Jam. Schenchzer of Zurich, and Mr, 
Foach, Frid. Creitlovius cited by him. They obſerved: at Sun- 
Tiling, divers Clouds detached by the Heat of the Sun, from 
Tome of the Tops of the Alps, &c. upon all which their Ob- 
ſervations, the Concluſion is, Mirati ſummam Creatoris ſapi- 
entiam, qui & id quod paulo ante nulli nobis uſui eſſe videbatur, 
maximis rebus deſtinaverat, adedque ex illo tempore dubitare cæ- 
pi, num Nubes eſſent ſuture, ſi iſtiuſmodi Montes & Petra non 
darentur. Hypotheſi hac ſtante, eluceſceret permagna utilitas, 
imo neceſſitas, quam Helvitice Alpes non nobis tantùm accolis 
ſed ex vicinis 4 regionibus praſtant, diſpenſando, quas gignunt 
Nubes, Ventos, Aquas, Scheuch. Iter. Alpin. 2. p. 20. 


Generation 
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Cat. Generation of Minerals and Metals (4), and that in 
" the them principally are the moſt uſeful Foſſiles found z 
or if not found and generated only in them, yet at 
thoſe leaſt all theſe ſubterrancous Treaſures are moſt ea» 
ping WW Gly come at in them: Alſo their Uſe to ſeveral Na- 
nents tions of the Earth, in being Boundaries and Bull» 
In of WY warks to them. But there is only one Ule more 
oun- WY that I ſhall inſiſt on, and that is, 
into 6, And laſtly, That it is to the Hills that the 
by WS Fountains owe their Riſe, and the Rivers their Con- 
| to WF veyance, As it is not proper, fo neither ſhall I here 
ing, enter into any Diſpute about the Origine of Springs, 
into WS commonly aſligned by curious and learned Philoſo- 
egi- WF phers. Fur ether their Origine be from condenſ- 
ed Vapours, as ſome think (7) z or from Rains fal- 
and ling, as othersz or whether they are derived from 
the (BS the Sea by way of Attraction, Percolation, or Di- 
— ſtillation; or whether all theſe Cauſes concur, or on- 
E. BS y ſome, (lil! the Hills are the grand Agent in this 
hich rodigious Benefit to all the Karth ; Thoſe vaſt Maſ- 
unt, les A Ridges of Earth ſerving as ſo many huge 4 
— * lJembicks or Cola in this noble Work of Nature, 
om But be the Modus, or the Method Nature takes in 
; A- this great Work as it will, it is ſuthcient to my Pur- 
7 oſe, that the Hills are a grand Agent in this ſo no- 


le and neceſſary a Work: And conſequently, that 
thoſe vaſt Maſſes and lofty Piles are not as they are 
charged, ſuch rude and uſeleſs Excreſcences ot our 
ill-formed Globe; but the admirable Tools of Na- 


Let us take here Ol. Mag. Obſervation of his Northern 
Mountains, Montes excelſs ſunt, ſed pro majori parte fteriles, c. 
aridi; in quibus fere nil aliud pro incolarum commoditate & 
conſervatione gignitur, quam inexhauſta pretioſorum Metallorum 
wbertas, qua ſatis opulenti, fertileſque ſunt in omnibus vita ne- 
ceſſariis, forſitan cx | ſuperfluis aliunde ſi lilet conquirendis, una- 
nimiqus robore, ac viribus, ubi vis contra hec nature dona in- 
tentata fuerit, deſendendis. Acre enim genus hominum eſt, &c. 
Ol. Mag. Hiſt, L. 6. Præf. See alſo Sir Robert Sibbald's Prodr. 
Nat. Hiſt. Scot. p. 47. | | 128 
) See Book I, Chap. 3. Note (J). 
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ture, contrived and ordered by the infinite Creator, 
to do one of its moſt uſeful Works, and to diſpenſe 
this great Bleſſing to all Parts of the Earth; without 
which neither Animals could live, nor Vegetable 
| ſearcely grow, nor 5 Minerals, Metals, or 
Foſſiles receive any Increaſe, For was the Surface 
of the Earth even and level, and the middle Pary 
of its Iſlands and Continents, not mountainous and 
high, ''s now it is) it is moſt certain there could be 
no Deſcent for the Rivers, no Conveyance for the 
Waters; but inſtead of gliding along thoſe gentle 
Declivities which the higher Lands now afford them 
quite down to the Sea, they would ſtagnate, and per- 
haps ſtink, and alſo drown large Tracts of Land. 
ut indeed, without Hills, as there could be no 
Rivers, ſo neither could there be any Fountains, or 
Springs about the Earth; becauſe, if we could ſup- 
pole a Land could be well watered (which I think 
not poſſible) without the higher Lands, the Waters 
could find no Deſcent, no Paſſage through any com - 
modious Out- lets, by Virtue of their own Gravity; 
and therefore could not break out into thoſe com- 
modious Paſſages and Currents, which we every 
where almoſt find in, or near the Hills, and ſel- 


dom, or never in large and ſpacious Planes; and 4 
When we do find them in them, it is generally . It 
at great and inconvenient Depths of the Earth; WY *4 
nay, thoſe very ſubterraneous Waters, that are any | 5 


where met with by digging in theſe Planes, are in 
all Probability owing to the Hills, either near or 
far diſtant: As among other Inſtances may be 
made out, from the forcible Eruption of the ſub- 
terraneous Waters in digging Wells, in the lower 
Auſiria, and the Territories of Modena, and Bologna 
in /taly, mentioned by my fore- named learned 
Friend Mr. Kay (). Or if there be any ſuch — | 

| foun 


« (k) Monſieur Blundel, related to the Pariſian Academy, what 
Device the Inhabitants of the lower Auſtria, (which is encom- 


paſed 
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ſound throughout the Earth, that is devoid of 
penle Mountains, and yet well watered, as perhaps ſome 
thout WW (mall INands may z yet in this very Caſe, that whole 
ables Maſs of Land is no other than as one Mountain 


5 Of deſcending, (though unperceivedly) gently down 
rFace BW from the Mi -land Parts to the Sen, as moſt other 
Pam BY Lands do; as is manifeſt from the Deſcent of their 
and WY Rivers, the Principal of which in moſt Countries 
d be WW have generally their Riſe in the more lofty Mid- 
the land Parts. 

entle . And now conſidering what hath been ſaid con- 
hem cerning this laſt Uſe of the Hills, there are two or 
per- three Acts of the divine Providence obſervable 
. therein. One is, that all Countries throughout the 


* No whole World, ſhould enjoy this great Benefit of 
or Mountains, placed here and there, at due and pro- 
ſup- per Diſtances, to afford theſe ſeveral Nations this 


ink excellent and moſt neceſſary Element the Waters. 
ters nl 2 : 
05 / I Paſſed with the Mountains of Stiria) are wont to uſe to fill their 
OJ Wells with Water. They dig in the Earth to the Depth of 2.5 
m- and 20 Feet, till they come to an Argilla | clammy Earth} 
ery = which they bore through ſo deep, till the Waters break forcibly 
ſe]. out; which Water it is probable comes from the neighbouring 
d =_ Mountains in ſubterraneous Chanels. And Caſſinus obſerved, 
* = that in many Places of the Territory of Modena and Bologna in 
ly Italy, they make themſelves Wells by the like Artifice, &c. By 
h; this Means the ſame Seig. Caſſini made a Fountain at the Ca- 
ny file of Urbin, that caſt up the Water five Foot high above the le- 


vel of the Ground, Ray's Diſc. 1. pag. 40. «bi plura. 


n Upon Enquiry of ſome ſkilful Workmen, whoſe Buſineſs it 
or Wl is co dig Wells, ec. whether they had ever met with the like 
be = Caſe, as theſe in this Note, they told me they had met with 
he it in Eſex, where after they had dug to 50 Foot Depth, the 
er Man inthe Well obſerved the clayic Bottom to ſwell and be- 
in to ſend out Water, and ſtamping with his Foot to ſtop the 
ua | ater, he made way for ſo ſuddain and forcible a Flux of 
ed = Water, that before he could get into his Bucket, he was a- 
ce bove his Wafte in Water; which ſoon aſcended to 17 Feet 
1d height, and there ſtayed : And although they often with great 
2 Labour endeavoured to empty the Well, in order to finiſh 
2 their Work, yet they could never do it, but were forced to 


leave it as it was, 
For 
4 
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dence of the wiſe Creator. 


a Convenience. 
only inſtrumental thereby, ro the Fertil: 


and Vigour of the Treaſures within them. 
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For according to Nature's Tendency, when the 
Earth and Waters were ſeparated, and order'd to theit 
ſeveral Places, the Earth muſt have been of an even 
Surface, or nearly ſo. The ſeveral component Part; 
of rhe Earth, muſt have ſubſided according to their 
ſeveral ſpecifick Gravities, and at laſt have ended in 
a large, even, ſpherical Surface, every where equi- 
diſtant from the Center of the Globe. Bur that 
inſtead of this Form, ſo incommodious for the 
Conveyance of the Waters, it ſhould be jetted out 
every where into Hills and Dales, ſo neceſſary for 
that purpoſe, is a manifeſt Sign of an eſpecial Provi- 


So another plain Sign of the ſame eſpecial Pro- 
vidence of God, in this Matter, is, that general! 
throughout the whole World, the Earth is fo dil- 
23 ſo order'd, fo well laid; I may ſay, that the 

id· land Parts, or Parts fartheſt from the Sea, are 
commonly the higheſt: Which is manifeſt, I have 
faid, from the Deſcent of the Rivers. Now this is 
an admirable Proviſion the wiſe Creator hath made 
for the commodious Paſſages of the Rivers, and for 
draining the ſeveral Countries, and carrying off the 
ſuperfluous Waters from the whole Earth, which 
would be as great an Annoyance, as now they are 


Another providential Benefit of the Hills ſupply- 
ing the Earth with Water, is, that they are not 
ty of the 
Valleys, but to their own allo (/)z to the Verdure 
of. the Vegetables without, and to the Increment 


Thus 


as do not aſcend above the Clouds and Vapours. 


(1) As the Hills being higher, are naturally diſpoſed to be 
drier than the Valleys; ſo kind Nature hath provided the 
greater Supplies of Moiſture for them, ſuch at leaſt of them 


For, be- 


fides the Fountains continually watering them, they have 
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the Thus having vindicated the preſent Form and 
theit Fabrick of the Earth, as diſtributed into Mountains 
even and Valleys, and thereby ſhewn in ſome Meaſure 
Parts the Uſe thereof, particularly of the Mountains, 
heir which are chiefly found fault with: I have, I hope, 
d in made it in ſome Meaſure evident, that God was no 
quis idle Spectator (n), nor unconcerned in the order- 
that ing of the terraqueous Globe, as the former bold 
the Charges againſt it do infer 3 that he did not ſuffer 
out ſo grand a Work, as the Earth, to go unfiniſh'd 


out of his almighty Hand ; or leave it to be order- 
ed by Chance, by natural Gravity, by caſual Earth- 
' quakes, Cc. but that the noble Strokes, and plain 
Remains of Wiſdom and Power therein, do mani- 
all feſt it to be his Work. That particularly the Hills 
Ii and Vales, though to a peeviſh weary Traveller, 
= they may ſeem incommodious and troubleſome yet 
are a noble Work of the great Creator, and wiſely 
ve 2 by him for the Good of our ſublunary 
8 1 World. : 
i And ſo for all the other Parts of our terraqueous 
Globe, that are preſumed to be found fault with by 
he ſome, as if careleſly order'd, and made without any 
ch Deſign or End; particularly the Diſtribution of the 


re . wm 


y- = more Dews and Rains commonly than the Valleys. They 
ot are more frequently covered with Fogs; and by retarding, 
ſtopping, or compreſſing the Clouds, or by their greater Colds 
ne — I HY ve uantities of Rain fall 
re pon them, As I have found by actual Experience, in com- 
nt paring my Obſervations with thoſe of my late very curious 


and ingenious Correſpondent, Richard Townley, Eſq; of Lan- 
caſhire, and ſome others, to be met with before, Chap. 2. Note 
(a) From which it appears, 4hat above double the Quantity 
of Rain falleth in Zancaſhire, than doth at Upminſter. The 
Reaſon of which is, becauſe Lancaſhire hath more, and much 
higher Hills than Eſſex hath. See Book II. Chap. 5. Note (e). 


XC ; 

4 (m) Accuſandi ſane mea ſententia hic ſunt Sophiſta, qui cùm 
n 3 "oY 

| men inertid atque' inſcitia condomnant, &c. Galen, de Uſ. 


nondum invenire, neque * opera Natura qusant, eam ta- 
Part 1, 1, 10. c. 9, 


dry 
f 
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dry Land and Waters; the laying the ſeveral Stra- 
ta, or Beds of Earth, Stone, and other Layers be- 
fore ſpoken of; the Creation of noxious Anima 
and —.— Subſtances, the boiſterous Winds; 
the Vulcano's, and many other Things which ſome 
are angry with, and will pretend to amend: I have 
before ſhewn, that an infinitely wiſe Providence, 
an almighty Hand was concerned even in them; 
that they all have their admirable Ends and Uſes, 
and are highly inſtrumental and beneficial to the 
Being, or Well-being of this our Globe, or to the 
Creatures reſiding thereon, 

So alſo for humane Bodies, it hath been an anci- 
ent (#), as well as modern Complaint, that our Bo- 
dies are not as big as thoſe of other Animals; that 
we cannot run as ſwift as Deer, fly like Birds, and 
that we are out-done by many Creatures in the Ac- 
curacy of the Senſes, with more to the ſame Pur- 
poſe. But theſe Objections are well anſwered by 
Seneca (0), and will receive a fuller, Solution from 
what I ſhall obſerve of animal Bodies hereafter. 

But indeed, after all, it is only for want of our 
knowing theſe Things better, that we do not 


admire 
— — — — — — —— 


(n) Vide quam iniqui ſint divinorum munerum aſlimatoret, . 
tiam quidam profeſſt ſaplentiam. Queruntur qudd non magnitu- 
dine corporis 4quemns Elephanter, velotitate Cervo, levitate 4. 
ver, impetw Tanrot ; quid ſolidior fit cuti; Belluit, decentior 
Damis, 1 Ui, mollior Fibrit; qudd ſagatitate not nari- 
um Cave vincant, quod atie luminum Aquila, ſpatio atatis Cor- 
vi, multa Animalia nandi facilitate, Et chm quadam nt coirt 
quidem in idem Natura patiatur, ut velocitatem corporit & vi- 
re; bare animalibus habeamnt; ox diverſit e difſidentibus boni 
Hominem non efſe compoſitum, injuriam vocant ; & in negligents! 
4 Deos querimoniam jacinnt, uw non bona valetude, & vi 
til ineypugnabilis data. fit, qudd non ſuturi ſtientia, Vix ſibl 
romperant quin eonſque impudentia provebantur, ut Naturam odt- 


rint, qwdd infra Deos ſumns, qudd non in aquo illis fletimus, Se» 


neca de Benef, |, 2, c. 29. 
0) Quanto ſatias oft ad contempltionend tot thntorumque be- 
4 orum reverti, & agere gratias, qudd nos in hoe pulcherri- 


W Chap. 1V. The Concluſion. dt 


Stra. WY admire (v) them enough; it is our own Ignorance; 

$s be. WW Dulncſs or Prejudice, that makes us charge thoſe 
mals, noble Works o the Almighty, as Deſects or Blun- 

nds; ders, as ill-contriv'd, or ill-made. 3, 193 

ſome It is therefore fitter for ſuch finite, weak, igno- 

have rant Beings as we, to be humble and meek, and 

tice, WY conſcious of our Ignorance, and jealous of our own 

em; Judgment, when it thus confronteth infinite Wiſ- 

Uſes, dom. Let us remember how few Things we know; 

the how many we err about, and how many we are 


the {ignorant of: And thoſe, many of them, the moſt 
| Anil, obvious Things: Things that we ſee and 

nci- handle at Pleaſure; yea, our own very Bodies, and 
Bo. that very Part of us whereby we 1 A at all, 
that our Soul. And ſhould we therefore pretend to cen- 
and WY ſure what God doth ! Should we pretend to amend 
Ac. his Work! Or to adviſe infinite Wiſdom ! Or to 
Pur. (YE know the Ends and Purpoſes of his infinite Will, as 
| by it we were of his Council! No, let us bear in Mind, 
rom that theſe Objections are the Products, not of Rea- 
ſon, but of Peeviſhneſs. They have been incom- 
our 1 moded by Storms and Tempeſts z they have been 
not terrify'd with the burning Mountains, and Earth- 
nire (AY quakes z they have been annoy'd by the noxious A- 
— nimals, and fatigu'd by the Hills; and therefore are 
„ ers, and will pretend to amend theſe Works of 
* the 4 ut in the Words of St. Paul (9) 


4. we may ſay, Nay, but O Man, who art thou that 
- ] 

Mari — — — 
Cor p 

coire % domicilio voluerunt (Dil) ſocundor ſortiri, qudd terrenit 
vis ME Prafecernnt, Then having reckoned up many,of he Privileges 
0001 and Benefits, which the Gods, he faith, have conferred upon 
wer us, he concludes, Ita off : carifimes nos habuerunt Dil immortalety 
ui- vgs Kt qui maxim, tribui honor potuit, ab ipſis proxt» 
fibi RE 4 collocauerunt, Magna Aecepimnsy, majors non COpimng, 


Senec, Ibid. | 

) Naturam maxim admiraberis, ſi omnia eius opera periu- 
dri, Galen, de UL, Part, I. 11, conclul. 
W (9) Rom, ix, 20, 21, 


G repliefl 
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replieft againſt God? Shall the Thing formed ſay 1 
755 it, Why haſt thou made me tha 


Hath not the Potter power over the Clay, of the ſam 


Lump to make one Veſſel to honour, and another 1 
diſbonour ? If the Almighty Lord of the World, hid 
for his own Pleaſure, made this our World more in- 
convenient for Man, it would better become us to 
ſit ſtill, and be quiet; to lament our own great In. 
firmities and Fuilings, which deſerve a worſe Place, 
a more incommodious Habitation, than we meet with 
in this elegant, this well contriv'd, well formed 
World; in which we find ever Thing neceſſury 
for the Suſtentation, Uſe and Pleaſure, both of 
Man, and every other Creature here below z as wel 
as ſome Whips, ſome Rods to ſcourge us for our 
Sins (7). But yet ſo admirably well temper'd is our 
State, ſuch an Accord, ſuch an Harmony is there 
throughout the Creation, that if we will but pur- 
ſue the Ways of Piety and Virtue, which God hath 
1 if we will form our Lives according to 
the Creator's Laws, we may eſcape the Evils cd 
this our frail State, and find ſufficient Means to 
make us happy whilſt we are in the Body, The 
natural Force and Tendency of our Virtue, wil 


— On 
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(r) Neither are they [noxious Creatures] of leſs Uſe to + 
mend our Minds, by teaching us Care and Diligence, and mon 
Wit. And ſo much the more, the worſe the Things are we |, 
and ſhould avoid. Weerels, Kites, and other miſthievous 4 
nimals, induce us to a Watchfulneſs: Thiſtles aud Moles 

ood Huſbandry ; Lice oblige us to Cleanlineſs in our Bodi 

piders in our Houſes ; and the Moth in our Clothes, The Dt 
formity and Filthineſs of Swine, make them the Beauty- Spot )} 
the Animal Creation, and the Emblems of all Vice —— Th 
truth is, Things are hurtful to us only by Accident; that is 
not of Neceſſity, but through our own Negligence or Miſtatt 
Houſes decay, Corn is blaſted, and the Weevel breeds in Mavlt, 


ſooneſt towards the South, Be it ſo, it is then our own Fat, Wi 


if we uſe not the Means which Nature and Art have provideh 
againſt theſe Inconveniencies. Grew's Coſmol, c. 2. $. 49, 5% 


— 


prevent 


N 
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| pre nt many of the Harms (/), and the watchful 


rovidence of our Almighty Benefactor, will be a 
Guard againſt othersz and then nothing is wantin 
to make us happy, as long as we are in this World, 
there __ abundantly enough to entertain the 
Minds of the molt contemplativez Glories enough 
to pleaſe the Eye of the moſt curious and inquiſi- 
tive z Harmonies and Conſorts of Nature's own, 
as well as Man's making, ſufficient to delight the 
Ear of the moſt harmonious and muſical z All 
Sorts of pleaſant Guſto's to gratify the Tate and 
Appetite, even of the moſt luxurious z And fras 

rant Odours to pleaſe the niceſt and tendereſt 

mell: And in a Word, enough to make us love 
and delight in this World, rather too much, than 
too little, conſidering how nearly we arc ally'd to 
another World, as well as this, 


— — — —— 


(/ ) Non eft gemendut, nee fravi urgeudut nece, 
Virtute quiſquit abſtulit fats iter. 
Senec, Hercul, Oet. Act. 5. Car, 1833, 


Nunquam Stygiar ſertur ad ame. 
Inclyta virins, Id. Ibid, Car, 1982. 
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BOOK 1V. 
Of Animals in general, 


' 
' 


Theſe Creatures are either Senſitive, or Inſenſ 
tive Creatures, 
In ſpeaking of thoſe endow'd with Senſe, I ſhall 
confider : | wy 
I. Some Things common to them all. 
II. Things peculiar to their Tribes. 
I. The Things in common, which I intend to 
take Notice of, are theſe Ten: | 
1. The five Senſes, and their Organs. 
2. The great Inſtrument of Vitality, Reſpiration, 
1 Mofion, or Loco - motive Facy ty of A. 
nimals. 


* 
- 


w—— Y * — 
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(a) Principio cœlum, ac terrat, campoſque liquentes, 
Tucentemqus globum Lune, Titamaque aſtra 
Spiritus intùs alit, totamque infuſa per artus | 
Mens agitat molem, ec magno ſe corpore miſcet. — 
Inde hominum, perudumque genus, viteque volantum, 
Et quæ marmoreo fert monſira ſub aquore pontus. 
Igneus eſt illis vigor, & caleſtis origo 


Seminibus, 
Virgil. ZEneid, L. 6, Carm. 724- 
4. The 


ö Chap. I, Survey of Animals, 85 
4. The Place, in which they live and act. 
7. The Balance of their Numbers, 
6. Their Food. 
Their Clhoathing. 
Their Houſes, Nefts or Habitations. 
9. Their Methods of Self<Preſervation. 
10. Their Generation, and: Conſervation of their 
Species by that Means. 


the BY CHAP. I. 


next Wn 
wi [- Of the five Senſes in general, 
ib 


to all the Senſitive Creatures, is, their Faculty 

of Seeing, Hearing, Smelling, Taſting and Feeling; 

hall and the Organs miniſtring to theſe five Senſes, toge- 

ther with the exact Accommodation of thoſe Senles, 

and their Organs, to the State and Make of wy 
Tribe of Animals (a), The Conſideration of whic 

1 to BY Particulars alone, were there no other Demonſtra- 

tions of God, is abundantly ſufficient to evince the 

infinite Wiſdom, Power and Goodneſs, of the great 

Creator. For, Who can but ſtand amaz'd at the 


of them! And at their noble Uſe and Performan- 
ces] For ſuppoſe an Animal, as ſuch, had Breath 
and Life, and could move it ſelf hither and thither 
yet how could it know whither to go, what it was 
about, where to find its Food, how to avoid thou- 


8 
tht 8 


„ 


(a) Ex ſenſibus ante cetera Homini Tactus, deinde Guſtatus : 
| reliquis ſuperatur à multis., Aquila clarits cernunt : Vultures 
; atins ordorantur , liquidius audiunt Talpe obrute terra, tam 
denſo atque ſurdo nature elements. Plin. Nat, Hill, I. 10. c. 69, 


G 3 ſands 


T's: firſt Thing to be conſider'd, in common 


* 4. Clories of theſe Works! At the admirable Artifice 


96 Senſes of Auimalt. 


ſands of Denger („ without Sight! How eould 
Man, particu ny, view the Glories of the Hey 
vens, ſuryey the Beauties of the Fields, and enſo 
the Pleafure of beholding the noble Varlery of d, 
verting obje&ts, that do, above us in the Heaven, 
and here in this lower World, preſent themlelves ty 
our View every wherez how enjoy this, I iy, 
without that admirable Senſe of Sight (e)! Hoy 
could alſo the Animal, without Smell and Tafte, di- 
ſtinguiſh its Food, and diſcern between wholſome 
and unwholſome; beſides the Pleaiures of delight. 
ful Odours, and reliſhing Guſto's! How, without 
that other Senſe of Hearing, could it diſcern many 
Dangers that are at a Diſtance, underſtand the Mind 


Book IV. 


of others, perceive the harmonious Sounds of Mu. 


ſick, and be delighted with the Melodies of the 
winged Choir, and all the reſt of the Harmonie 


the Creator hath provided for the Delight and Plex We 


ſure of his Creatures! And laſtly, How could Man, 
or any other Creature diſtinguiſh Pleafure from 
Pain, Health from Sickneſs, and conſequently be 
able to keep their Body ſound and entire, without 
the Senſe of Feeling! Here, therefore, we have 
glorious OEconomy in every Animal, that com 
mandeth Admiration, and Seſerveth our Contem- 
plation : As will better appear by coming to Par 
ticulars, and diſtinctly conſidering the Proviſion 


which the Creator hath made for each of the 
Senſes. 


—ü— — „ — — he 


„ 


ee 


T —— 


en diſtinguant 4 Morte. „t. c. 37. 


„ Femin aliqne Megarenſe: ſolit oenli: diſternere valeb 


er O44 que e Gallind Wierd, & qua ex alb4 wata ſunt, i 


what is affirmed (how truly 1 know not) by Grimald, de i» IB 


MIX. & Color, Pr, '44: $, 00, 


CHA! 


(L) Subjacent Ocnli, pars corporis pretioſiſima, & qui lnci: ai 
| Phun. Nat Mi " : 


— 
L 
— 
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CHAP, Il, 
Of the Eye. 


OR our clearer Proceeding in the Conſidera- 
tion of this noble Part (a), and underſtanding 
its OEconomy, I ſhall conſider: 

1. The Form of the Eye. 

2. Its Situation in the Body, 

3. Its Motious. 

4. Its Size. 

5. Its Number. 

6. Its Parts. 

7. The Gard and Security Nature hath provided 
for this ſo uſeful a Part. 

As this eminent Part hath not been pretermitted 
by Authors, that have made it their particular De- 
ſign and Buſineſs to ſpeak of the Works of God; 
ſo divers of the aforeſaid Particulars have been 
touched upon by them. And therefore I ſhall take 
in as little as poſſible of what they have ſaid, and as 
near as I can, mention chiefly what they have omit» 


ted. And, 


— — = — — — 


(a) In Diſſectionibus anatomicis vix aliquid admirabilins, aut 
artificioſius ſlructurã Oculi humani, meo quidem judicio, occur- 
rit : ut merito, per excellentiam, Creatoris appelletur Miracu- 
lum. Gul. Fabr. Hildan. Cent. 2. Obſerv. 1. 

So likewiſe that accurate Surveyor of the Eye, Dr. Briggs, 
whoſe Ophthalmography 1 have met with ſince my venning thi 
part of my Survey, His Character of this curious piece of 
God's Work is, Inter pratipua cori animaty partes, que may- 
W Got noftri ſapientiam offendunt, nulla ſand reperitur, 44 
— pompd elutet gu ipſe Ornins, ant que eleganter fore 
Wa toneinnatur. Deum enim alle partes vel minors ſatellitis 
flipantnr, vel in tantam vennflatem hand aſfurgant ; Ocetth ge- 
tuliarem honorem & deens 4 ſnprems Numine eau reſorunt, 
& Winguam wow flupende ſe Potentia charabtere; repreſentant, 
Nulla fun pars tam divine artificio & ordine, Ke, Cap. 1.9.1, 
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1, For the Form of the Eye; which is for the T 
moſt part Globous, or ſomewhat of the ſphæroidi to t 
Form: Which is far the moſt commodious optici the 
Form, as being fitteſt to contain the Humoun to A 
within, and to receive the Images of Objects from this 
without (5). Was it a Cube, or of any multanguli that 
Form, ſome of its Parts would lie too far off () it ſe 
and ſome too s thoſe lenticular Humours, which A 
by their Refractions cauſe Viſion. But by Mean, 2 
of the Form before-mentioned, - the Humours of Nea 
the Eye are commodiouſly laid together, to perfom i Bod 
their Office of Refraction; and the Retina, and e. By i 
very other Part of that little darkned Cell, is neatly in t 

adapted regularly to receive the 2 from with- the 
out, and to convey them accordingly to the com in tl 
mon Senſory in the Brain. 2 rity, 
x (6) It is a good Reaſon Frier Bacon aſligns tor the Sphari- 5 
City of the Eye: Nam ſs eſſet plane figure, ſpecies rei majort ed d 
orulo non poſſet cadere perpendiculariter ſuper eum — Cn wor 
ered Ochius videt magna corpora, ut fere quartam cli nn BS Part 
aſpefin, manifeſium eft, quod non poteſt eſſe plane figure, ne: 1 uſef 
lieus niſs ſpharite, quoniam ſuper ſpharam par vam poſſent ca. bn al 
dere perpendiculares 4 cv que 4 Magno corpore veninnt, G 
tendunt in centrum Sphare : Et fie magnum corpus poteſt ab oth Bf But 
par ve videri, For the Demonſtration of which he hath gen WS mal: 
us a Figure, Reg, Bacon, Perſpect, Diſtintt, 4. Cap, 4 s ved, 
Dr. Briggs faith, Pars antiea, (fave Cornea,) convexior of I 1 
poſlied : hae enim ratione radii melins in pupillam detorquen: par t 
tar, & Ocnli fundus ex alterd parte in majorem (prop ter ina A 
gines rerum ibidew delineandos ) expanditny, Ibid, $. 2, | Eye 
(e) Suppoſe the Eye had the Retina, or back part flat tor Ws 
the Reception of the Images, as in Fig. 1, ABA: it is mani- 
feſt, that if the Extremes of the Image AA were at a due (4) 
focal diſtance, the middle B would be too nigh the Cy 7 
line, and conſequently appear confuſed and dim ; but all Parts "me 6 
of the Retina lying at a due focal diſtance from the Cryita- Wh and 
line, as at ACA, therefore the Image painted thereon is ſeen I N d 
diſtin and clear, Thus in a dark Room, with a Lens ata om 
Hole in the Window, (Which Sarasin calls his Artificial Eye 000 
in his #xerct, Acad. one of which he had made for his Fu. 00 
pils, to run any where on Wheels), In this Room, 1 ſay, if 8 
the Paper that receives the Images be too nigh, or too far off Ur 
the Lens, the Image will be confuſed and dim; but in tht — 


Focus of the Glaſs, diſtinet, clear, and a pleaſant Sight, To 
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To this we may add the aptitude of this Figure 


to the Motion of the Eye, for it is neceſſary for 
the Eye to move this way, and that way, in order 


to adjuſt it ſelf to the Objects it would view ; ſo by 
0 


this Figure it is well prepared for ſuch Motions, 


that it can with great Facility and Dexterity direct 


it ſelf as occaſion requires. 
And as the Figure, ſo no leſs commodious is, 

2. The Situation of the Eye, namely in the 
Head (4), the moſt ere&, eminent Part of the 
Body, near the molt ſenſible, vital Part, the Brain. 
By its Eminence 1n the Pooh it is prepar'd to take 
in the more (e) Objects. And by its Situation in 
the Head, beſides it Proximity to the Brain, it is 
in the moſt convenient Place for Defence and Secu- 
rity. In the Hands, it might indeed (in Man) be 
render'd more eminent than the Head, and be turn- 
ed about here and there at pleaſure, But then it 
would be expoſed to many Injuries in that active 
Part, and the Hands (F) render'd a leſs active and 
uſeful Part. And the like may be ſaid to its Sight, 
in any other Part of the Body, but where it is. 
But in the Head, both of Man, and other Ani- 
mals, it is placed in a Part that ſeems to be contri» 
ved, and made chiefly tor the Action of the princi» 
pal Senſes, 

Another Thing obſervable in the Sight of the 
Eye, is the Manner of its Situation in the Head, in 


ä „ — — 


(d) Blemmyis traduntur capita abeſſe, Ore & Oculis pectori 
＋ Plin. Nat. Hiſt. I. 5. e. 8. Occidentem vers quoſdam 
me cer vice Oculos in humeris habentes. Ib. l. 7. c. 2. From theſe, 
and other ſuch like Fables, in this laſt cited Chapter of Pliny, 
no doubt our famous Romancet Sit J. Mandevile, had his 
Romantick Stories related in his Travels, 

(e) See Book V. Chap. 2. Note (e.) 

(/) Galen deſerves to be here conſulted, who in his Bock 
De Un Partinm, from many Conliderations of the Hai1d, 
ſuch as what is here mentioned, as allo its Structure, Site ind 
Uſe, largely proves and reflects upon the Wiſdom and Prei- 
dence of the Contriver and Maker of that Part, 

the 
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the particular Occaſions of particular Animals, J 
Man, and tome other Creatures, it is placed to lock 
directly forward chiefly z but withal it is ſo order, 
as to take in near the Hemiſphere before it. h 
Birds, and ſome other Creatures, the Eyes are þ 
ſeated, as to take in near a whole Sphere, that they 
may the better ſeek their Food, and eſcape Dan. 

ers. And in ſome Creatures they are ſeated, ſo u 
to ſee beſt behind them 5 or on each Side, where. 
by they are enabled to ſee their Enemy that purſue, 
them that way, and ſo make their Eſcape. 


And for the Aſſiſtance of the Eyes, and ſome of 


the other Senſes in their Actions; the Head is ge. 
nerally made to turn here and there, and move n 
Occaſion requires. Which leads me to the 

3. Thing to be remarked upon, the Motion: of 
the Eye it ſelf. And this is generally upward, 
downwards, backwards, forwards, and every way (b), 
for the better, more caſy, and diſtin Reception of 


the viſual Rays. * 
But where Nature any way deviateth from thi 


Method, either by denying Motion to the Eyes, or 
the Head (i), it is a very wonderful Proviſion ſhe 
| hath 


— — 


Thus in Hares and Conier, their Eyes are very protu- 
berant, and placed ſo much towards the (ides of their Head, 
that their two Eyes take in nearly a whole Sphere: Whereas 
in Dogs, (that purſue them) the Eyes are ſet more forward in 
the Head, to look that way more than backward, 

(hb) Sed lubricos Oculos fecit [Natura] e mobiles, wt c deci 
mnarent fiquid noceret ; er aſpefium, que vellent, ſacild converte 
rent. Gicer. de Nat. Deor. |. 2. c. 1 
(i) The Eyes of Spiders, (in ſome four, in ſome fix, and in 
ſome eight) are placed all in the fore-front of their Head, 
(which is round, and without any Neck) all diaphanous and 
tranſparent, like a Locket of Diamonds, &c. neither wonder why 
Providence ſhould be ſo anomalous in this Animal, more than in 
avy other we know of. For, 1. Since they wanting 4 Neth, 
cannot move their Head, it is requiſite that Defett Ani 

upp 


the Fore-part, or Side-part thereof, according tg | 
: 
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hath made in the Caſe. Thus for a Remed of 
this Inconvenience, in ſome Creatures their Eyes 
are ſet out at a Diſtance (i from the Head, to be cir- 
cumvolyed here and there, or one this, the other 
that way, at Pleaſure. And in Creatures, whoſe 
Eyes are without Motion, as in divers Inſects; in 
this Caſe, either they have more than two Eyes, or 
their Eyes are nearly two protuberant Hemiſpheres, 
and each Hemiſphere often conſiſting of a prodigi- 
ous Number of other little Segments of a Sphere (/). 
By which Means thoſe Creatures are ſo far from be- 
ing deny'd any Benefit, of that noble and moſt ne- 
abr Senſe of Sight, that they have probably 


— en 


ſupplied by the multiplicity of Eyes. 2, Since they were to live by 
earching ſo nimble a Prey as a Fly is, they ought to ſee her eve» 
ry way, and to take her per ſaltum, (as they de) without any 
Motion of the Head to diſcover her: Which Motion would have 
ſtared away ſo timorons an Inſetf, Power's Microl, Obſerv. 
ag. It, 

a Tho Eyes of the Cameleon reſemble a Lens, or Convex Glaſs, 
ſet in a verſatile globular Socket, which ſhe turneth backward, 
or any way, without moving her Head ; and ordinarily the one 
a contrary, or quite difſerent way from the other. Dr. Goddard 
in Phil. Tran. No. 137. 

But what is more extraordinary in this Motion * the Ca- 
meleon's Eye] is to ſee one of the Eyes move, whilſt the other 
remains immoveable ; and the one to turn forward, at the ſame 
time that the other looketh behind; the one to look up to the 
Shy, when the other is = on the Ground, And theſe Motions 
to be ſo extreme, that they do carry the Pupilla ander the Creſt 
which makes the Eye-brow, and (o far into the Canthi, or Cor» 
. mers of the Eyes, that the Sight can diſcern whatever is done 
juſt behind it, and direftly before, without turning the Head, 
which is ſaſined to the Shoulders, Mem. for a Nat. Hiſt. in 
Anatom. DifſeR, at Parif, Diſſ. of Camel, pag. 22, 

(t) Snails ſend out their Eyes at a diſtance, they being 
contained in their four Horns, like atramentous Spots, fitted to 
the end of their Horns, or rather to the ends of thoſe black Fila- 
ments or optick Nerves, which are ſheathed in her Horns, as 
Dr, Power wordeth it. Ob. 3t, pag. 36. So the ingenious 
Dr. Lifter, Exercit. Anat. Cochl. & Limac, 

(!) Vid. l, 8, C, 3. Note (a). 


more 
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more of it than other Creatures, anſwerable to the 
Rapidity of their Flight, and brisk Motion; and to 
their Inqueſts after Food, Habitation, or Repo. 
tories of Generation, or ſuch other Neceſſity of the 
Animal. ; | 
4. Another admirable Proviſion in the Eye, is 
its Size; in ſome Animals large, in ſome little. | 
would be endleſs here to enumerate Particulars; « 
thoſe of Quadrupeds, Birds, Inſects, and other ter. 
reſtrial Animals. And as for Fiſhes, they will fal 
under another Part of my Survey. 
1 ſhall therefore only take Notice of its Size in 
one Creature, the Mole (m). As the Habitation of 
that 


(m) Severinut is of: Arete, Pliny's, and Alb, Magn 
Opinion, that the Mole hath no Sight G. Seger denies any 
Humour to be therein, but thinks they may probably ſee, be. 
cauſe Nature made nothing in vain, , But Beyriebins fall, 
their Eyes have appendiculam nerveam in cerebrum enn, 
enjur beneficio globuli ill [the little Eyes] extra pellem facil 
oterant exſeri, retrabique pro arbitris— In illis eonlorun 
globulis humor aquens copioie ſatis natabat ; catererum non nij 
zenus veſiigium, Blaſ, Aga Anim, c. 35, 

lit quoniam Natura hoc vita genus ipſi deflinavit, etiam per- 
quam exiguos Oculos dedit eo concilio, ut ii, pretioſiſſums 
corporis pars, à terre pulvere nt affligerentur, Ii inſuper pili 
refti, &c, Humores illis oculis inſunt, & twnica nigra, uv, 
6 4* Ad hos tramite alio nervus venit. Schneider in 

lal. ibid. 

Some time ſince I made divers accurate Diſſections of the 
Eyes of Moles, with the help of Microſcopes, having a doubt 
whether what we take to be Eyes, were ſuch or no. And 
upon a ſtrict Scrutiny I plainly could diſtinguiſh the Viereon: 
and Cryſtalline Humours, yea, the Ligamentum Ciliare, and 
the atramentaceous Mucus, The Pupil I could manifeſtly 
diſcern to be round, and the Cornea copped, or conical: 
The Eye ts at a great diſtance from the Brain, the Optick 
Nerve very lender and long, reaching from the Eye through 
the intermediate Fleſh, and ſo paſſeth to the Brain, along 
with the pair of Nerves reaching to the Noſe, which are 
much the largeſt that are in all the Animal. Theſe Crea- 
tures, | imagine, have the Faculty of withdrawing their Eyes, 
| | 7 it 
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that uncouth Animal is wholly ſubterraneous, its 


Lodging, its Food, its Exerciſes, nay, even all its 
paſtimes and Pleaſures, are in thoſe ſubterraneous 
Receſſes and Paſſages, which its own Induſtry bath 
made for it ſelf; fo it is an admirable Proviſion 
made in the Size of the Eye of that little Creature, 
co anſwer all its Occaſions, and at the ſame time to 
prevent Inconveniences. For as a little Light will 
; faffice an Animal living always under Ground; ſo 
the ſmalleſt Eye will abundantly ſupply that Oc» 
caſion. And as a large 2 ye, like that 
of other Animals, would much annoy this Creature 
in its principal Buſineſs, of digging for its Food 
and Paſſagez ſo it is endow'd with a very ſmall 
one, commodiouſly ſeated in the Head, and well 
S fenced and guarded againſt the Annoyances of the 


Earth, 
F. Another Thing remarkable in this noble Part 
of Animals, is, its Numbers yz no leſs than two (#) 
in any Inſtance, that I know of z and in ſome Ani» 
mals yy as t have already hinted (o). 

Now this is an admirable Proviſion z firſt, for 
the Convenience of taking in the larger Angle or 
Space: And in the next Place, the Animal is by 


this Proviſion, in ſome Meaſure prepar'd for the 


— — — — 


it not quite into the Head, (as Snails) yet more or leſs with» 
in the Hair, as they have more or leſs Occaſion to uſe or 
guard their Eyes, 

= Galen ſaith, Moles have Eyes, the Cryſtalline and Vitreous 
& Humours, encompaſſed with Tunica. De Uſ. Part. l. 14. 
. 6. $0 accurate an Anatomiſt was he for his Time. 

) Pliny tells us of a ſort of Heron with but one Eye, 
but 'twas only by hear-ſay. Inter Aves Ardeolarum genere, 


= quos Leucos vocant, altero oculo carere tradunt. Nat. Hiſt. I. r1. 


Cc, 37. So the King of the Nigre that hath but one Eye, and 
that in his Forehead, I. 6. c. 30. Which Fables I take no- 
— more for the Reader's Diverſion, than any Truth in 


0%) Supra, Note (i). 
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Misfortune of the Loſs of one of theſe noble, and 
neceſſary Organs of its Body, 
"g 


But then beſides all this, there is another 'Thi 
conſiderable in this multiplicate Number of th, 
Eye; and that is, that the Object ſeen is not mul. 
tiplied as well as the Organ, and appears but ont 
though ſeen with two or more Eyes (). A my 

| nifeſ 


— — —— * 


nene 


| (0) The moſt celebrated Anatomiſts differ greatly about thy 
Reaſon why we ſee not double with two x by his Gale, 
and others after him, generally thought to be from a Coal. 
tion or Decuſſation of the Optick Nerves, behind the 0 
Sphenoides, But whether they decuſſate, coaleſce, or only 
touch one another, they do not well agree. The Bartholing 
expreſlly aſſert they are united, non per ſimplicem contatium ui 
interſectionem in homine, ſed totalem ſubſtantia con ſuſionen, 
Anat. 1.3. c. > And whereas Veſalias, and ſome others had 
found ſome Inſtances of their being diſunited; they ſay, ſa 
in pleriſque ordinarit confunditur interior ſubſtantia, ut act 
rata 2 itione depre hendi. I 
But our Learned Dr. Gib ſon, (Anat. l. 3. c. 10.) faith, they 
= united by the cloſeſt Conſunction, but not Confuſion of thr 
Fi res, , | | 
But others think the Reaſon is not from any Coaleſcence, 


Contact, or croſſing of the Optick Nerves, but from a Sym-+ 


pathy between them. Thus Monſieur Cartes is of Opinion, 
that the Fibrille conſtituting the medullary Part of thoſe 
Nerves, being ſpread in the Retina of each Eye, have each 
of them correſponding Parts in the Brain; ſo that when any 
of thoſe Fibrillz are ſtruck by any part of an Image, the 
correſponding Parts of the Brain are muy affected, and 
the Soul thereby informed, exc. but ſee more hereafter under 
Note (oo), from Carte: himſelf. 

Somewhat like this is the Notion of our judicious Dr. 
Briggs, who thinks the Optick Nerves of each Eye conſiſt of 
Homologons Fibres, having their riſe in the Thalamus Nerve 
rum Opticorum, and thence continued to both the Retina, 
Which ate made of them; And farther, that thoſe Fibrilz 
have the ſame Parallellſm, Tenfion, e, in both Eyes; and 
conſequently when an Image is painted on the ſame corre- 
Nu, ſympathizing Parts of each Retina, the ſame Ef. 

& are produced, the ſame Notice of Information is cit» 
ried to the Thalamwr, and ſo imparted to the Soul, or judg: 
jng Faculty, That there is ſuch an 'Oxererdlas * — 


Chap. Il. Of the Eye. 95 
W nifeſt Sign of the infinite Skill of the Contriver of 
this ſo noble a Part, and of the exquiſite Art he em- 
@ ployed in the Formation thereof. But the Defi 

Ind Skill of the infinite Workman, will beſt be tet 

tth b 

| : 6 ard ing the Parts and Mechaniſm of this 
F admirable Orman the Eye. And here indeed we 
Cannot but ſtand amazed, when we view its ad- 
mirable Fabrick, and conſider the prodigious Ex- 
a&tneſs, and the exquiſite Skill employed in every 


att pat miniſtring to this noble and neceſſary Senſe. 
% o paſs by its Arteries and Veins, and ſuch other 
oil. Parts common to the reſt of the Body, let us caſt 


© 0 WY our Eye on its Muſcles, Theſe we ſhall find ex- 


2 actly and neatly placed for every Motion of the 
ou BY Eye. Let us view its Twnicks, and theſe we ſhall 
nen, find ſo admirably ſeated, ſo well adapted, and of fo 
had WS firm a Texture, as to fit every Place, to anſwer eve- 
bl ry Occaſion, and to be Proof againſt all common 
ace By 

1 Retina, &c. he b very probable from the enſuing of 


double Viſion upon the Interruption of the Parallehiſm of 
the Eyes; as when one Eye is depreſſed with the Finger, or 


- their Symphony interrupted by Diſeaſe, Drunkennels, Sr. 
And laſtly, That ſimple Viſion is not made in the former 


hoſe = way, viz. by a Decuſſation or Conjunction of the Optick 
# Nerves, he proves, becauſe thoſe Nerves are but in few Sub- 


yo jects decuſſated, and in none conjoined otherwiſe than by a 
eu are Contact, which is particularly manifeſt in Fiſhes ; and 
ad in ſome Inſtances it hath been found, that they have been 
** ſeparated without any double Viſion enſuing thereupon. Vid. 


A 7 cap. 11. & 5, and Nov. Viſ. Theor. paſſim. 
hat the Opinion of our juſtly eminent Sir % Newton 


Objetts ſeen with both Eyes, united where the Optick Nerves 
meet before they come into the Brain, the Fibres on the right 
ſide of both Nerves uniting there, &c, For the Optick Nerves 
of ſuch Animal: as look the ſame way with both Eyes, ( at of 
Men, Dogs, Sheep, Oxen, &.) meet before they come into the 
Braig; but the Optick Nerves of ſuch Animals as de not look 
the ſame way with both Eyes, (as of Fiſhes and of the Camele« 
% ds not et, if 1 am rightly informed, Newt. Opt. 


Q ts, v 
Inconve· 


is, may be ſeen in his Oprtichs, Qu. 15, Are not the Species f 
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Inconveniences and Annoyances, Let us examine 
its three Humours, and theſe we ſhall find all of ex. 


quiſite Clearneſs and Tranſparency, for an ealy Ad. 


miſſion of the Rays; well placed for the refrafting 
of them, and formed (particularly the Cry/allin 
Humour) by the niceſt Laws of Opticks, to col. 
le& the wandring Rays into a Point. And to name 
no more, let us look into its darkned Cell, where 
thoſe curious Humours lie, and into which the Glo- 
ries of the Heavens and the Earth are brought, and 
exquiſitely pictured; and this Cell we ſhall find, 
without, well prepared by Means of its Texture, 
Aperture, and Colour, to fence off all the uſeleſ; 
or noxious Rays; and within, as well coated with 
a dark Tegument, that it may not reflect, dif 
te, uo way confuſe or diſturb the beneficial 
ays (9). 
But to deſcend to Particulats, although it would 
be a great Demonſtration of the Glory of God, yet 
would take up too much Time, and hath been in 
ſome Meaſure done by others that have written of 
God's Works. Paſling oyer therefore what they 
have obſerved, I ſhall under each principal Part 
take a tranſient Notice of ſome Things they have 
omitted, or but lightly ſpoken of. 
And my firſt Remark ſhall be concerning the 
Muſcles of the Eye, and their _— No- 


thing can be more manifeſtly an act of Contrivance 
and Deſign, than the M/cles of the Eye, admi- 
rably adapted to move it any, and every way; up 

de or that, or hows 


wards, downwards, to this 


(q) Nigra (Uses! wt radios ( ab Ornli funde ad anteri. 


orem «jus partem reflexes) obumbret; mb hi (ut air clar, Car. 
teſins ) ad Oeuli ſundum retorth ibidem conſuſam viſionem eſſiet, 
rent. Alia forſan ratio * nigredinis flatuatur, quid radii 
in viſione 445“ qui ab objettit lateralibut proveniunt hit 
rith abſorbrantur. Ita enim + loco obſenrs interdin objefta . 
ind intuemur, quia radii tune temporit tircnmfnſs lumine nos 


diluuntur, Drigg's Ophthal, c. 3. $: 5. ” 
ſoevet 
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bevor we pleaſe, or there is occaſion for, ſo as to 
Salways keep that Paralleliſm of the Eye, which is 
W neceſſary to true Viſion. For the Performance of 
W which Service, the Form, the Poſition, and the 
due Strength of each Muſcle is admirable. And 
Where I might Inſtance the peculiar and artificial 
Structure of the Trochlearis, and the Augmentation 
Jof its Power by the Trochlea (r); the Magnitude 
and Strength of the Attollent Muſcle, fomewhat ex- 
ceeding that of its Antagoniſt; the peculiar Muſcle, 
called the Seventh, or Suſpen/ory Muſcle (/), given 
to Brutes, by reaſon of the prone Poſture of their 


” . a th. Moti OY a * — 


— T7 
= (r) Admirandum Dei artificium ex diverſorum animalium 
W comparatione indies evadit manifeſtivs, Mirantur omnes Tro- 
thlearem in oculis Hominum e Quadrupedum, e quidem jure: 
% admirationem omnem ſuperat, 2 ſine Trochlea oculum 
nen in Avibus novum genus Trochlea longd artificioſius Nic- 
C titands Membrane dederit, Blaſ, Anat. Animal, p. 2. c. 4. ex 
Stenon, | 
[Muſculum Trochlearem] per inter medium trochleam tra- 
$ duttum, nunquam intucor, quin admirabundus micum, 0 Og, 
Jexclamem, i %- an yrwprigh, was #% an wngara)), I. C. 
© Sturm Exercit, Acad. 9. de Viſ. Org. & Rat. c. 3. $. 4. 


p. 446, 

Of) Obſervare eff quod Quadrupeder, qui oculos in terram 
pronot, at pendulos gerunt, Muſculum peculiarem habent, quo 
| Oculi globur ſuſpenditur— Hoc Muſculo Bos, Equus, Ovis, 
| 7 1 Portus, &. prediti ſunt: hot etiam Canis inſtruitur, 

ſed alio modo conformatum habet. Willis de An. Brut. p t. c. 15. 
= Of this Opinion allo was Bartholine Anat. J. 3. c. 8. and 
© divers other eminent Anatomiſts, 
= But Dr. Brigg: is of Opinion that the Adnata, and the 
other Muſcles Tufficiently anſwer all thoſe Ends aſcribed to 
chat Muſcle by former Anatomiſts, and thinks Probabilizs ita» 
= 940 off bune Muſtulum nervi Op- aftionem (per viter) con- 

Srmare, 1 4 prone Brutorum inceſſu  copioſo affiuxs hume* 
2 rum leer, Ophthal, e. 2, $. 2; 

. The Muſeulvs $»/penſorins being in the Porpeſt, as well as 
Brutes, Dr. Ty/on thinks the Uſe of it is not to ſuſpend the 
W Bulk of the Eye but rather by its equal Contraction of the 
8 5tlerothe, to render the Ball of the Eye more or leſs Spheri- 
Nea, and ſo fliter for Vilion, Ty/on's Anat, of the Porpeſts 


9 39. 
H Bodies, 
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Bodies, and frequent Occaſions to hang down their 
Heads : And I might ſpeak alſo of the peculiar 0. 
rigine and Inſertion of the lower Oblique Muſcle. (1) 
which is very notable, and many other Things rel. 
ing to theſe Parts ; but it would be tedious to de. 
cend too much to thoſe admirable Particulars. An 
therefore to cloſe up theſe Remarks, all I ſhall far. 
ther take Notice of, ſhall be only the exquiſite E 
quilibration of all theſe Oppoſite and Antagoniſt My; 
cles, affected partly by the Equality of the Strength; 
which is the Cale of the Adducent and Abducey 
Muſcles z partly by their peculiar Origine, or th: 
Addition of the Trochlea, which is the Caſe of th: 
Oblique Muſcles (u): and partly by the natural Ps 
ſture of the Body, and the Eye, which is the Ci 
of the Attollent and Depriment Muſcles. By this { 
curious and exact a Libration, not only unſcem| 
Contortions, and incommodious Vagations of th: 


i 


(„% Muſculus obliquus inferior oritur à prenliari quodam |» 
yramine in latere Orbita ocularis fatto, (contra quam in cin. 
vir, &.) quo fit ut ox und parte 4 Muſeulo trochleari, ex d. 
terd verd ab hujus Muſculi commodiſſimd. poſitions, Oulu: i 
aquilibrio quodam conflitutur, irretorto obtutu werſus objuetta ſo 
ratur, net plus juſlo atcedat verſus internum externumvue ta, 
thum ; que quidem Libratio omnino nulla ſuiſſet, abſque hun 
Muſtuli peculiari on (enjus ratio omnes hucuſque Ani 
tomicos latuit). And ſo this curious Anatomiſt goes on !0 
ſhew farther the ſtupendous Artifice of the great Creator it 
this Poſition of the Oblique Muſcles, DBrigg's Nova Viſ. Th 
or, p. 11. meo libro. 

(#) Beſides thoſe particular Motions which the Eye receive 
from the Oblique Muſcles, and I may add its Libration all 
in ſome Meaſure, ſome Anatomitſts aſcribe another no leſs cor 
ſiderable Uſe to them; namely, to lengthen and ſhorten tie 
Eye (by veezing and compreſſing it) to make it correſpond 
to the Diſtances of all Obrects, according as they are nigh d 
far off. Thus the ingenious Dr. Keil; The Aqueous Hunw 
being the thinnefl and moſi liquid, eaſily changeth its Figw 
when either the Ligamentum Ciliare contratts, or both the Ob 
lique Muſcles ter- the middle of the Ball of the Hye, . 
render it Oblong when Objects are tos near ws, Keil's 40 
Chap. 4. Seft, 4. See Note ()). 
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Eye are prevented, but alſo it is able with great 
Readineſs and Exactneſs to apply it ſelf to every Ob- 
*y 
. As to the Tunicks of the Eye, many Things 
might be taken notice of, the prodigious Fineneſs of 
the Arachnotdes, the acute Senſe of the Retina, the 
delicate Tranſparency of the Cornea (w), and the 
firm and ſtrong Texture of that and the Selerotica 
too; and each of them, in theſe and every other 
reſpect, in the moſt accurate manner adapted to the 
Place in which it is, and the Buſineſs it is there to 
perform. But for a Sample, 1 ſhall only take no- 
tice of that part of the Cvea which makes the Pu- 
pil, It hath been oblerved by others, particularly 
by our Honourable Founder (x), That as we are 
forced to ule various Apertures to our Optick 


» Cale 
his 6 


cem Glaſſes, ſo Nature hath made a far more compleat 
f the Proviſion in the Eyes of Animals, to ſhut out too 


much, and to admit ſufficient Light, by the Dila— 


Jam . tation and Contraction of the Pupil (3). But it de- 
in (4th ſerveth our eſpecial Remark, that theſe Pypils are 
| ws in divers Animals of divers Forms, according to their 
WENT if 


ela fo — — _—_ 1 
—— (w) Qui: verb opiſex prater Naturam, qui hi poteſt eſſe 
* tallidius, tantam /clevtiam perſegui pot hiſſet in — t qua 


primim Ocalor membranis tenuiſimis veſtivit,  ſepiit ; quas 
primum perlucidas fecit, ut per vat cerni paſſet t firma autom, 
ut continerentur, Cic, de Nat, Lieut. J. 2, c. 57. 

7 Boyl of Final Cauſes. 

4! It is eaſy to be obſetved, that the Pupil openeth in 
dark Places; as alſo when we look at tar diſtant Objects, but 
contracts by an Increale of Light, and when me Objects are 
nich. This Motion of the Yup ſome ſay, is effected by 
the circular and ſtrait Fibres of the Uvea, and ſome attribute 
It to the Ligamentum Ciliare, Yet | have no great doubt but 
that they both concur in that Aion, and that the Ligamers' 
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_— tum Ciliare doth, at the ſame time the Pupil opens or (huts, 

hs Ob dilate or compreis the Cry/alline, and bring it nigher urito, 

ky or carry it farther off the Ke/ina, For the Structure of the 
L 


* 1 Ligamentum Ciliare, and its two Sorts of Fibres, drawn with 


the Help of a Microſcope, 1 ſhall refer to Mt. Cowper's A- 
pai, T. 11, 


H 2 peculiar 
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eculiat Occaſions. In ſome (particularly in May) 
it is round; that being the moſt proper Figure fo 
the Poſition of our Eyes, and the Uſe we make of 
them both by Day and Night. In ſome other A. 
nimals it is of a longiſh Form; in ſome Tra. 
verſe (=), with its Aperture large, which is an ad. 
mirable Proviſion for ſuch Creatures to ſee the bet. 
ter laterally, and thereby avoid Inconveniencies, 
well as help them to gather their Food on th; 
Ground, both by Day and Night. In other Ani. 
mals the Fiſſure of the Pupil is ere& (aa), and il 
ſo capable of opening wide, and ſhutting up cloſe 
The latter of which ſerveth to exclude the brighte 
Light of the Day, and the former to take in th 
more faint Rays of the Night, thereby enabling 
thoſe Nocturnal Animals (in whom generally thi 
erect Form of the Pupil is) to catch their Prey with 
the greater Facility in the dark (5%), to ſee upward 
and downwards, to climb, c. Thus much forthe 
Tunicks, n 


(s) In Bove, Capra, Equo, Ove, & quibuſdam alli ellpria 
eft (Pupilla) ut eo mag in hiſce forſan animalibus, que pron i 
eeſſu vithum in agris queritant, radios laterales ad mala & in 
moda utrinque devitanda admittat. Biiggs's Ophthal, e, 7.4.6 
Homini ereflo, aliiſque, &c, eaput erigers, & quaquaverſu 
eir cumſpicere ſolitis, plurima ſimul objefta, tum ſupra, tum in 
1A, tum b latere utroquemm—Vviſh excipiuntur; wn gp Oct 
li Pupilla rotunda eſſe debet,— Attamen bovi, &c, capt ſer 
ſemper pronum—gerentibus, tantùm que coram, e paulo a li 
tere obver ſantur, intuitu opus eſt: quapropter Pupidla lla 
ga eft, &c. Willis de Anim. Brut. p. 1. c. 15. | 
(aa) Thus Cats (their Pupils being erect, and the ſhutting 
of their Eye-lids tranſverſe thereunto) can ſo cloſe their Pi 
pil, as to admit of, as it were, one only fingle Ray of Ligit; 
and by throwing all open, they can take in all the faintei 
Rays. Which is an incomparable Proviſion for theſe An: 
mals, that have occaſion to watch and way-lay their Pr) 
. both by Day and Night. 8 
C) There is beſides this large opening of the Pupil, in ſome 
nocturnal Animals, another admirable Proviſion, ene 


' 
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The next Thing I ſhall take notice of, will relate 
to the Humours of the Eye, and that only concern- 
ing the Mechaniſm of the Cry/alline Humour; 
not its incomparable Tranſparency; nor its exact 
enticular Form; nor its curious araneous Mem- 
brane (cc), that conſtringeth and dilateth it, _ 

0 


— 'Y ® 


— 


them to catch their Prey in the Dark; and that is a Radiation 
of the Eyes: Of which Dr. Willis thus; Hujus uſus eft Oculi 
Pupillam, quaſh jubare inſito, illuminare, ut re: noctu, & in te- 
wr poſitas conſpicere valeat : quare in Fele plurimùm illuſtris 
eff; at Homini, Avibus, e Piſcibus deeſl, This Illumination 
he ſpeaks of, is from the Tapetum, in the Bottom of the Eye, 
ot the ſhining of the Retina, round the optick Nerve. 

Beſides which, he ſaith, the ris hath a — alſo, in 
ſome, of darting out Rays of Light, lo as to enable them to 
ſee in the Dark: Of which he tells this Story; Nowi quendam 
terebro calidiori praditum, qui poſt uberiorem vini generoſt potum 
in notte atratd, ſive tenebris profundir, literas diſiinfte legere po- 
thit, Cut ratio videtur eſſe, quid ſpiritus animale; velut acts 
conſt, adeoque ab har Iride irradiantes, jubare inſito Medium ils 
luminabant, Willis Ibid, 

Such another Thing, Pliny tells us, was reported of Tiberius 
Caſar t Ferunt IIb. Caſe net alli genitorum mortalium, fuiſſe na- 
tram, ut expergeſattus notty pauliſper, hand alis modo quam 
lute tlard, contweretwr omnia. Nat. Hiſt, I. t. e. 37. 

$0 Dr. Briggs Virum ſan? calide indolls nowi in Comitaty Bed» 
fordlenſs degentem, qui ocnlis felineigmnmdonatus oft : aded nt e- 
Piſlolammmmn mire admedum in loco oe Ui eadem mi win 
apparuit) perlegit. Hujus verb Oeuli (ui quod Pupillas infugnt» 
ore1 obtinuers) 4b allorum formatione neutiquam diſcrepabant, 
Ophthal, e. 5. $. 12, 

(ee) The Iunica Aranea is taken notice of by Frier Bacon, 
Who calls it, Tela Aranea, and faith, in hae continetur one 
glaciale wel Cryſtallinum. Rog. Bacon's Perſbect. Diftinf, 2. 
c. 3. The wrinkling of this, and the Cornea (as the Skin is of 
old Perſons) he thinks is the Cauſe of the Obſcurity of the 
vight in ſuch Perſons. Bacon Ib. par. 2. cap. 2. But this Ju- 
nick ſome deny, and others allow of: Dr. A. M. of Trinizy- 
College, Dublin, (in his Relat. of Anat, Obſ. in the Eyes of 
Animals, in a Letter to Mr. Boyl, Ann. 1682. annexed to his 
Anat. Account of the Elephant burnt in Dublin, p. 57.) affirms 
the Tunica Aranea, and ſaith, I have often ſeen it before 'twas 
expoſed to the Air one Minute, notwithſlanding what Dr. Briggs 
faith to the contrary, &c. * Dr. Briggs his Opinion is, Hu- 

| | moy 
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ſo varieth its Focus, (if any ſuch Variation ther, 
be, as ſome affirm with great Probability, ) nor laſt. 


ly 
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mor Cryſtallinus, niſi aeri diutihs expoſitus, vel lenittr cofty; 
* (inſtar lattis) cuticulam non acquirit : que verb impropriè, Iu. 
nica Aranea dicitur, cum ſi tanthm adventitia, ut in Oculo Bt 
vis recens execto appareat. Briggs's Ophthalm. c. 3. 

The Cryſtalline Humour being of a double Subſtance, out. 
wardly like a Gelly, towards the Center as conſiſtent as hard 
Suet, upon occaſion whereof its Figure may be varied ; which 
Variation may be made by the Ligamentum Ciliare ; Dr. Grty 
doth, upon theſe Accounts, not doubt to aſcribe to the Lige- 
mentum Ciliare, a Power of making the Cry/fa/line more Cot. 
vex, as well as of moving it to, ot from the Retina. Ste 
Grew's Coſmolog, Sac, |, 1. c. 4. Now it is certain by thy 
Laws of Opticks, that ſomewhat of this is abſolutely ge. 
eeſſary to diſtin Viſion, inaſmuch as the Rays proceeding 
from nigh Oblects do mare diverge, and thoſe from diſtant 
Ohje&s leſt; Which requires either that the Cryſlalline Hur 
mur (hould be made more Convex, or more flat; or elſe an 
Elongation, or ſhortning of the Eye, or of the Diſtance be⸗ 
tween the Cry/taline Humour and the Retina. 

But although Dr. Briggs (ſo good a Judge) denies the Tun. 
ea Cry/ta/lina, contrary to the Opinion of moſt former Ant 
tomiſis; yet there is great Reaſon to conclude he was in1 
Miſtake, in my Opinion, from the Obſervations of the French 
Anatomiſts, of the Cryſtalline of the Eye, of the Gemp or Ch 
mois, who ſay, The Membrana Arachnoides was very thith, 
and hard, ſo that it was eaſily ſeparated from the Cryſtalline, 

145. 

if The ſame Anatomiſts alſo favour the Surmiſe of Dr. Gren. 
This { Contraction of the Fibres of the Ligamentum Ciliare ol 
one fide, and Dilatation on the — would make us hint 
that theſe Fibres of the Ligamentum Ciliare, are capable of 
Contraction, and voluntary Dilatation, like that of the Fibres of 
the Muſcles ; and that this Action may augment, or diminiſh tht 
Convexity of the Cryſtallinus, according as the Need which th 
Diſtance of the Object: may make it to have on the Eye, to ſit 
more clearly and diſtinctly. Anat. Deſcrip. of à Bear, p. 49. 

Since my perning the foregoing Notes, having as critically 
as I could, diſſected many Eyes of Birds, Beaſts and Fiſhes, 
1 manifeſtly found the Membrana Arachnoides, and will un- 
dertake to ſhew it any one, with great Eaſe and Certainty. 
It is indeed fo tranſparent, as not to be ſeen diſtin from the 


Cryſtaline. But if my Cornea and Ursa ke taken off wo 
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ly, its admirable Approach to or from the Retina, 
by help of the Ciliar Ligament (dd), according as 

Objects 
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wad 
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or the vitreous Humour behind it, and the out- fide of the Cry- 
flalline be gently cut, the Arachnoides may be ſeen to open, 
and the Cryſtalline will eaſily leap out, and part from the Li- 
gamentum Ciliare; which otherwiſe it would not do: For it 
is by the Arachnoides braced to the Ligamentum Ciliare. This 
Membrane or Tunick, in the Ox, is ſo ſubſtantial and ſtrong, 
though thin, that it yields to, or finks under the ſharpeſt Lan- 
cet, and requires (for ſo thin and weak a Membrane in appea- 
tance) a ſtrong Preſſure to pierce it. , 

(dd) As Birds and Fiſhes are in divers Things conformable, 
ſo in fome ſort they ate in their Eye; to enable it to cortel- 
pond to all the Convergenices, and Divergences of the Rays, 
which the Variations of each of the Mediums may produce, 
For this Service the Tunica Chororidery (in Fiſhes) hath a muſ- 
eng culous Subſtance at the Bottom of it, lying round the optick 
lt WR Nerve, at a finall Diſtance from it ; by which Means 1 ima» 
12 gine they are able to contract, and dilate the Chorovider, and 
le an thereby to lengthen and ſhorten the Eye: For the helping in 
e be: WS which Service, I imagine it is that the Choroeides, and Selero- 

tea, are in a great Meaſure parted, that the Choroeides may 
In. have the greater Liberty of acting upon the Humours within, 
An» But in Birds, I have my ſelf found, that although the Chg» 
in4 reeides be parted from che Sclerotica; yet the Cherasides hath 
ronch no Muſcle, but inſtead thereof, a curious pectinated Work, 
ch. ſeated on the optick Nerve, repreſented in Fig. 2, In which 
bicl, 6. 4. 6. b. d. repreſents the Choroeides and Sclerotica: a. b. the 
ins, Part of the oprick Nerve, that is within the Eye: v. v. v. the 
= vitreous Humour: 4. f. g. b. the Peften; h. i the Cryſtalline. 
For the Reception of th h Pecten, the optick Nerve comes far- 
ther within the Eye, than in other Creatures. The Structure 
of this Pecten, is very like that of the Ligamentum Ciliare ; 
and in the Eye of a Magpy, and ſome others, I could per- 
ceive it to be muſculous towards the Bottom. This Pecten is 
ſo firmly fixed unto, or embodied in the vitreous Humour, 
that the vitreous Humour hangs firmly to it, and is not ſo ea- 
fly parted from it. By which Means all the Motions of the 
. Petten are eaſily communicated to the vitreous Humour, and 
indeed to all contained in the Chorveides, And foraſmuch as 
the Cryſtallins is connected to the vitreous Humour, therefore 
alſo the Alterations in the vitreous Humour affect alſo the Cry» 
falline; and the Cryſtalline is hereby brought nearer unto, 
or farther from the Retina, as occaſion is. 
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Objects are far off or near, becauſe theſe Thing 
are what are uſually taken notice of; but that which 
I ſhall obſerve is, the prodigious Art-and Finey 
of its conſtituent Parts, it being, according ty 
ſome late nice Microſcopical Obſervations (ee), con. 


poled 
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Beſides all which Obſervables in the Choroeides, and inte: 
Eye, I have alſo found this faither remarkable in the Sclervj, 
ca, and outer-part of the Eye of Birds, viz. That the fore 
part ob the Sclerotica is horny and hard, the middle. part thin 
and flexible, and Braces intervene between the fore and hind: 
. running between the Choroeides and Sclerotica; by which 

eans the Cornea, and back-part of the Eye, are brought tg 
the ſame Conformity, that the reſt of the Eye hath. 

The great End and Deſign of this ſingular and curious 4. 
paratus in the Eyes, both of Birds and Fiſhes, I take to be, 
T. To enable thoſe Creatures to ſee at all Diſtances, far off 


or nigh; which (eſpecially in the Waters) requireth a diffe- — 
rent Conformation of the Eye. In Birds alſo, this is of great 
Uſe, to enable them to ſee their Food at their Bill's End, or La 
to reach the utmoſt Diſtances their high Flights enable then Yo! 
to view; as to ſee over great Tracts of Sea or Land, whithe Wn m. 
they have occaſion to fly; or to ſee their Food or Prey, eve * 
ſmall Fiſhes in the Waters, and Birds, Worms, exc. on be os 
Earth, when they fit upon Trees, high Rocks, or are hove- Wl v. 
ing high in the Air. 2. To enable thoſe Animals to adit as 
their Eye to all the various Refractions of their Medium. E th 
ven the Air it ſelf varies the Refractions, according as it is . m 
rer or denſer, more or leſs compreſſed; as is manifeſt fon m 
the learned and ingenious Mr. Lowthvrp's Experiment in Phi, ly 
Tranſ. No. 257 and ſome other Experiments ſince of the be. ke 
* fore-commended Mr. Hawkſbee, both in natural, rarify'd nd ri 
compreſſed Ait; in each of which, the Refractions conſtantly WE M 
varied in exact Proportion to the Rarity or Denſity of be * 
Air. Vid. Hawkſbee's Exp. pag. 175, ee. he 
_ Beſides this Conformity in general, between the Eyes of n 
Birds and Fiſhes, Da Hamel tells us of a fingular Confor. , tn 


mity in the Cormorant's Eye, and that is, that the Cry/taling 
is globous, as in Fiſhes, to enable it to ſee and purſue its Prey 
under Water: Which J. Faber, in Mr. Willoughby faith, — 
co 14 wonderful. Swiftneſs, and for a long Time. Will. Ottl- 

f t Ol. p. 329. | b 
(0e; The Cryſtalline Humour, when dry'd, doth manifeſtly 
enough appear to be made up of many very thin ſphericil BY 
3 | | end 
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poſed of divers thin Scales, and theſe made up of 
one ſingle minuteſt Thread or Fibre, wound round 
and round, ſo as not to croſs one another in any 
one Place, and yet to meet, ſome in tWo, and ſome 
in more different Centers; a Web not to be woven, 
an Optick Lens, not to be wrought by any Art leſs 
than infinite Wiſdom. 

Laſtly, To conclude the Parts of this admirable 
Organ, I ſhall make only one Remark more, and 
that is about its Nerves. And here, among others, 
the admirable Make of the Optic Nerves might 
deſerve to be taken notice of inthe firſt Place, their 
Medullary Part (ff) terminating in the Brain it ſelf, 
the Teguments propagated from the Meninges, and 
terminating in the Coats of the Eye, and their com- 
modious Inſertions into the Ball of the Eye, in ſome 
directly oppoſite to the Pupil of the Eye, in others 


_ _— 
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Lamine, or Scales lying one upon another. Mr. Tewenhoel 
reckons there may be 2000 of them in-one Cryſtalline, from 
the outermoſt to the Center. Every one of theſe Scales, he 
faith, he hath diſcovered to be made up of one ſingle Fibre, 
or fineſt Thread wound, in a moſt ſtupendous Manner, this 
way, and that way, ſo as to run ſeveral Courſes, and meet in 
as many Centers, and yet not to interfere, or croſs one ano- 
ther, in any one Place. In Oxen, Sheep, Hogs, Dogs and Cats, 
the Thread ſpreads into three ſeveral Courſes, and makes as 
many Centers: In Whales five; but in Hares and Rabbets on- 
ly two. In the whole Surface of an Ox's Cryſtalline, he rec» 
kons there are more than 12000 Fibres. juxtapolized. For the 
right and clear Underſtanding of the Manner, of which admi- 
rable Piece of Mechaniſm, I ſhall refer to his Cuts and De- 
ſcriptions in Philo. Tranſ. No. 165. and 293. The Truth 
hereof I have heard ſome ingenious Men queſtion; but it is 
what I my ſelf have ſeen, and can ſhew to any Body, with 
the Help of a good Microſcope. _ | 
VS. Malp/ghi obſerved the Middle of the ** Nerve 
of the Sword-Fi/h, to be nothing elſe but a large Membrane, 


folded according to its Length in many Doubles, almoſt like 


ds Fan, and inveſted by the Dura mater; Whereas in Land» 
Animals it is a Bundle of Fibres, “. Phil, Tranſ. No. 27. 


obliquely 
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obliquely towards one Side (gg). But moſt of thek 


Things have been treated of, and the Convenience 
hereot ſet forth others that have written of 
God's Works. I ſhall therefore take notice only of 


one wiſe Proviſton the Creator hath made about the 
Motion of the Eye, by uniting into one the Third 
Pair of Nerves, called the Motory Nerves (bb), each 
of hich ſending its Branches into each Muſcle of 
each Eye, would cauſe a Diſtortion in the Eyes; but 
being united into one, near their Inſertion into the 
Brain, do thereby cauſe both Eyes to have the ſame 
Motion; ſo that when one Eye is moved this way and 
that way, to this and that Object, the other Eye i 
turned the ſame way alſo. : 
Thus from this tranſient and flight View (I may 
:eall it) of the Parts of the Eye, it appears what an 
admirable Artiſt was the Contriver thereof. And 
now in the 
Seventh and laſt Place, Let us conſider what Pro- 
viſion this admirable Artiſt hath made for the Guard 
and Security of this ſo well formed Organ (ii). — 
| ere 
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(eg) Certifimum oft, qudd in omnibus Oculis humanit (quot 
ew mihi diſſecare contigit) Nervus optiens pupil Y diamitro 
witur, c. Driggr's Ophthal, c. 3. $. 18. Ita Willis de 4. 
nw, Brut, p. 1. Cc. 18. 
Neyvi Optici in nobir, item in Cane, Fels (ex in cateris forſan 
" animalibu:s calidi;) ad fundum Ocnl delati Pup, regiont pre 
irie, dum interim in aliis Quadrupedibus, wii etiam in Piſt- 
w Volueribur, obliqnd ſemper Tunica Selerotidi thſaruniny, 
Wnde, Sec. Willis 16, c. 9.9. 11, 

(bb) This Pair it united at its Riſa; whones is commonty 
drawn a Rraſon why 019 = being mov'd towards an Objett, 
" the other is directed alſo to the ſame, Gibſon's Anat. Book ll. 
2 t. So Bartholine Anat, Libellus 3. c. 2. 
| _ Rong all the other Security the Kye hath, we me 
' xeckon the Reparation of the aqueous Humour; by whi 
Means the Eye when wounded, and that in all Appearance 
very dangerouſly too, 'doth often recover its Sight: Of which 
Rern, Verzaſcha gives divers Examples ancient and modern. 


One is from Galen, of a Boy ſo wounded, that the Con 


here we ſhall find the Guard equivalent to the Uſe 
and Excellency of the Part. The whole Organ for- 
tified and fenced with ſtrong, compact Bones, lodg - 
ed in a ſtrong, well made Socket, and the Eye it 
ſelf guarded- with a nice made Cover (44), Its Hu- 


mours, and its inward Tunicks, are indeed tender, 
propor» 
— — 0m IO. — — — — 


fell, and hecame flaccid, but yet recovered his Sight. Other 
ſuch like Inſtances alſo he gives from Realdus Columbur, Rbe- 
digs, and Twlpins; and one that he cured himſelf in theſe 
Words, Ege in Nobiliſſimi viri ſilicla ſimilem caſum ob ſerva- 
vi; hae dum levibus de cauſis cum fratre altercaret, iſle ira» 
cundid percitns cultellum Scriptorium apprehen lit, & ſororis ot 
lo vulnus infligit, inde humor aqueus effiuxit. Vocatus praſen- 
tem Chirurgum juſſi ſequens collyrium anodynum & exſuccans te» 
pide ſapiùs admovers, R aq. Plantag. Fiv. Roſar. Sanicul. Eu- 
phraſ. ana Trochiſc. alb. Rhaſ. cum Opio Jii. Tutia pp. Ii, Crock 
qrient, 95. M. Hoc Collyrium inflammationem compeſcuit, vul- 
nus ſiccavit & ſanavit, Hinc poſt aliquot menſe Humor aquens 
ſutcrevit, Nam viſus, ſed dibilior, cum ſummo parentum gan- 
dio redivits H. Verzaſchz Obſerv. Medicæ. Obſ. 14. 

Another Cure of this kind, was experimented by Dr. Das 
niel Major, upon a Gooſe, Ann. 1670, the aqueous Humout 
of both whoſe Eyes they let out, ſo that the Eyes fell, and 
the Gooſe became quite blind: But without the Uſe of any Me- 
dicine, in about two Days Time, Nature repaired the wate» 
ty Humour again, the Eyes returned to their former Tur- 
ency, and the Gooſe was in a Week after produced ſeeing 
ſefore twenty eight or thirty Spectators. KEphem, Germ. T. 1. 
Add. ad. Ob. 117. 

From the ſame Cauſe, I doubt not, it was that the Eye of 
a Gentleman's Daughter, and thoſe of a Cock, when wounds 
ed, ſo that the Cornea ſunk, were reſtored by a Lithuanian 
Chymiſt, that paſſed for a Conjuter, by the Uſe of a Liquor 
found in May, in the Veſiculze of Anm. Of which ſee Mr, 
Ray's Catal, Cantab., in Uu from Henry, ab Heers, 

(kt) Palpebra, que ſunt tegumenta Oculorum, molliſims 
taflu, nt laderent atiem, aptiſſime ſale, & ad claudendas Pu- 
— md quid intideret, & ad aperiendas ; idque providit, ut 
dentidem freri poſſot cum maxim celeritate. Muniteque * 
Palpebra tanquam vallo pilorum : quibur x apertis Ocnlu, 
quid incideret, repelleretur, & ſomno conniventibus, chm Ocn 
ad cernendum non egerimms, ut qui, tanquam involuti, quieſ= 
Frrent, Latent pratered utiliter, c excelſis * . 

| vf 
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proportionate to their tender, curious Uſes; by 
the Coats without, are context and callous, fir 
and ſtrong. And in ſome Animals, PRO 
EW Bir 
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ſepivntur. Primùm enim ſuperiora Superciliis obducta om 
A capite, & fronte defluentem repellunt. Gena deinde ab inferi. 
ore parte tutantur ſubjefte, leviterque eminentes. Cicer, de 
Nat. Deor, L. 2. c. 57. 

Tully, in the Perſon of a Sroick, having ſo well accounted 
for the Uſe of the Fye-Zids, I (hall for a further Manifeſta- 
tion of the Creator's Contrivance and Structure of them, 
take notice of two of three NN : 1. They conſiſt of 4 
thin and flexible, but ſtrong Skin, by which means they the 
better wipe, clean, and guard the Cornea. 2. Their Edges 
are fortified with a ſoft Cartilage, by which means they are 
not only enabled the better to do their Office, but allo to 
or and ſhut the better. 3. Out of theſe Cartilages grow 4 

allifade of Riff Haits, of great Uſe to warn the Eye of the 
Invaſion of Dangers, to keep off Motes, and to ſhut out too 
exceſiive Light, e. and at the (ame time to admit of (through 
their Intervals) a ſufficient Paſſage for Objects to approach 
the Eye. And it is remarkable, that theſe Hairs grow but to 
8 certain, commodions Length, and need no cutting, as ms. 
hy other Hats of the Body do! Alſo, that their Potnts fand 
out of the way, and in the upper-lid bend upwards, as the 
do downwards in the lower lid, Whereby they are wel 
adapted to their Uſe, From which laſt Obſervables, we may 
earn how critical and nice the great Author of Nature hat 

en, in even the leaſt and moſt trivial Conyeniencies belong- 
ing to Animal Bodies; for which Reaſon 1 have added it to 
Taulty's Remarks. And more might have been added too, 1! 
particularly concerning the cutious Structure and Lodgment 
of the Right Miſele, Which opens the Eye-Lidsz and the 
Ordieatari:, of Circular one, that (hits them the Hite % 

ate of Glands that keep the Eye moiſt, and ferve fot 
Thar together with the Reaſon why Man alone, Who (5 4 

ela Animal, doth exhibit his foetal AﬀeRtions by ſueh eh 
ward Tokens as 7% the Nerver alfo, and ether Or- 
ans acting in this Miniſtry, 1 might ale ſpeak of the Pal: 

ges far difcharging the ſuperflyaus Moiſtyre of the boo 
through the Noſtrils, and much more of the like kind, ba 
it would take up tao much Room in theſe Notes ; and there- 
fore it ſhall ſuſſice to give only ſuch Hints as may create 4 
Suſpicion of a noble . and Contrivance in this ( 
had almoſt ſaid) lealt conſiderable part of the *. _ 

Wo! ; 
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Birds (H, ſome Part of thoſe Tunicles have the Na- 
ture and Hardneſs of Bone or Horn. 

But for Creatures, whoſe Eyes, like the reſt of 
their Body, are tender, and without the Guard of 
Bones; dere Nature hath provided for this neceſſa- 
ry and tender Senſe, a wonderful kind of Guard, 
by endowing the Creature with a Faculty of with- 
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Particulars I (hall refer to the Anatomiſts ; and for ſome of 
theſe Things, particularly to Dr. Willis's Cereb, Anat. and de 
Anim. Brut, and Mr. Cowper's Elegant Cuts in the 11 Tab, 
of his Anatemy. 

To the Eye-Lids we may add another Guard afforded the 
Fyes of tholt Quadfupeds, Birds, and Fiſhes, by the icke 
ting Membrane, which Dr. Willis gives this Account of, Pla- 
mii l nib _— ſuſpenſorins ade (which 
Limitation he needed not to have added) etiam alte Atem- 
mon conceditur, qui juxta ine cu canthum fitmt, 
qiande ble vatur, Ornli globum Yrs torn obtegit, Huus 
wi ed vidernr, ut chm Heſlia inter gramina, &. capita ſin 
proper vittum capeſſendum demergunt, hie Maſenlns Heul ha- 
am, we 4 fipularum incurſn frriatnr, gent, u. De 
Anim, Brut, i e. 15 : 

This Membrane Man hath not, he having little Oresſlon 
to thruſt his Head into ſuch Places of Annopance, as Beaſty 
and other Animals; or if he hath, he ean defend his Eyes 
with his Hands. Hut Birds (who 1 * Trees and Buſhes) 
und Quadrupeds, (Hedges and long Graſs) and who have no 
wh ready, like the Hand, to fence off Annoyances; theſe, ! 
ay, have this incomparable Proviſion made for the Safety of 
theif Eyes: And for Fiſhes, as they are deſtitute of Eye- 
Lids, becauſe in the Waters there is no occaſion for 4 De- 
fenſative againſt Dult and Motes, offtnlive to the Eyes 6f 
Lind Animals, hof to moſſten and Wipe the Eyes, as the 
.ye-Lids do, fo the NT Membrane is af bungen 
Proviſion for all their Occalions, Without the Addition of 
the Eye: Leds, 

And now, if we reflect, are thefe the Works of any Thing 
but a Wiſe and indulgent Agent ? 

(% Although the Hardneſs and Firmneſs of the Adnara, 
or Selerotiea in Birds, is a good Guard to their Eyes, yet I do 
not think it is made thus, ſo much for a Defence, as to mini- 
ſter to the lengthning and ſhortning the Eye, mentioned before 
in Note (cc). 


drawing 
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drawing its Eyes into its Head (mm), and lodging 
them in the ſame Safety with the Body. | 
Thus have I ſurvey'd this firſt Senſe of Animal 

I may ſay in a * not accurate, ſtrict manner, 
conſidering the prodigious Workmanſhip thereof, 
but ſo, as abundantly to demonſtrate it to be the 
Contrivance, the Work of no leſs a Being than the 
infinite Wiſe, Potent, and Indulgent Creator (ay), 
For none leſs could compoſe ſo admirable an Or. 
ny ſo adapt all its Parts, ſo adjuſt it to all Occy 
ons, ſo nicely provide for every Uſe, and for ever 
Emergency: In a word, none leſs than Gop, could, 
I ſay, thus contrive, order, and provide an Organ, 
as magnificent and curious as the Senſe is uſeful; 4 
Senſe without which, as all the Animal World 
would be in perpetual Darkneſs, ſo it would labour 
under perpetual Inconveniencies, be expoſed to pet. 
tual Harms, and ſuffer perpetual Wants and Di 
reſſes. But now by*his admirable Senſe, the great 
Gon, who hath placed us in this World, hath e 
well provided for our comfortable Reſidence in it; 
enabled us te ſee and ehuſe wholſome, yea delicate 
Feed, to provide our ſelves uſeful, yea gaudy Cloath: 
ing, and eemmoedieus Places of Habitation and Re. 
treat, We can now diſpatch our Aﬀairs with Al 


(mm) Cochleis oculorum vicem Cornicula bina pratentu implent, 
Plin. Nat, Hiſt. l. 11. c. 37, Ser more of the Eyes of Snail: 
before in Note (k); and in Note (1), I ſaid that I ſuſpected 
Moles alſo might thruſt out, or withdraw their Eyes more ot 
leſs within the Hair or Skin. 

(un) The diligent Sturmius was fully perſuaded there could 
not be any ſpeculative Atheiſm in any one that ſhould well 
ſurvey the Eye. Nobis, ſaith he, fuit perſunaſiſimum, Atht- 
iſmum, quem vocant ſpeculativum, h. e. obfirmatam de Deita- 
te in Univerſo nulla perſuaſionem, habere locum aut inveniri non 
poſſe in eo homine, qui vel unius corporis organici, „ 
Oculi fabricam attento anime aſpexerit. Sturm, Exerc, A- 
cad. 9. De Viſ. Organ. & Rat. in Epilogo. 


crity 
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crity and Pleaſure, go here and there as our Occaſi- 
ons call us. We can, if need be, ranſack the whole 
Globe, penetrate into the Bowels of the Earth, deſ- 
cend to the bottom of the Deep, travel to the far- 
theſt Regions of this World, to acquire Wealth, 
to encreale our Knowledge, or even only to pleaſe 
our Eye and Fancy. e can now look about us, 
diſcern and ſhun the Precipices and Dangers which 
every where encloſe us, and would deſtroy us. And 
thoſe glorious Objects which fill the Heavens and 
the Earth, thoſe admirable Works of God which 
every where ſurround us, and which would be ay 
nothing to us, without being ſeen, do by means of 
this noble Senſe preſent their Glories to us (oe), and 


(% The glotious Landikips, and other Objects that pre 
ſent hemlelves to the Rye, ate manifeſtly painted on the Re⸗ 
ties, and that hot erect, but inverted as the Laws of Opticks 
fequlte; ande is Manilelt te the Eye from Monſieur Carter's 
Experiment, of laying bare the vitreous Humove on the 
back part of the ye, (nd clapping ever it a Bit of white Pa⸗ 
per, Of the Skin of an Egg; and then placing the fore: part of 
the Eye to the Hole of the Window of a darkned Ream, B 
Which means we have a preity Landfkip of the Objedts 
abroad invertedly painted on the Paper, on the back af the 
Eye, But now the Queſlion is, How in this Cafe the Eye 
comes to ſee the Objects erect ? Monſieur Carter's Anſwer is, 
Notitia illius ex nulla imagine pendet, nec ex ulld attione ab ab- 
jeclis veniente, ſed ex ſolo ſitu exiguarum partium cerebri, > qui- 
bus Nervi expullulans, E. g. cogitandum in Oculo —— 
ſfitum capillamenti nervi optici reſpondere ad alium 
quendam partis cerebri qui facit ut Anima ſingula loca 
cognoſcat, que jacent in recta, aut quaſi retta linea; ut ita 
mirari non debeamus corpora in naturali fits videri, quamvis 
imago in oculo delineata contrarium habeat. Dioptr. c. 6. But 
our moſt ingenious Mr. Molyneux anſwereth thus, The Eye is 
only the Organ or Inſtrument, tis the Soul that ſees by means 
of the Eye. To enquire then how the Soul perceives the 
Object erect, by an inverted Image, is to enquire into the Soul's 
Faculties But erect and inverted are only Terms of Re- 


ation to up and down; or farther from, or nigher to the Cen- 


ter of the Earth, in Parts of the ſame Thing. But the 
Eye, 
2 
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fill us with Admiration and Pleaſure; But I nee 
not expatiate in the Uſefulneſs and Praiſes of thi 
Senſe, which we receive the Benefit of every Mo. 
ment, and the want, of any defect of which, we 
lament among our greateſt Misfortunes. 

Leaving then this Senſe, I ſhall proceed to the 
other four, but more briefly treat of them, by res. 
ſon we have ſo ample a Sample of the divine Art in 
the laſt, and may preſume that the ſame is exerted 
in all as well as one. For a Demonſtration ef 
which, let us in the next Place carry our Serutiny 
to the Senſs of Hearing. 


WIDLCO__——AOCETE ——— — —0 


i 


Eye, er viſive Faculty taber us notice of the internal Poſture of 
its own Parts, but u/eth them as an tufirument only, 6e 
by Nature for the Exerciſe of ſuch a Faculty, — Let #4 imagine, 
that the Eye (on its lower Part) receives an Impulſe | by a Ray 


from the upper part of the Object] muſt not the viſive Faculty 


be — directed hereby to conſider this Stroke, as coming 
ſrem the top rather than the bottom (of the Object] and con- 
ſequently be directed to conclude it the or of the 
top ? Hereof we may be ſatisfied, by ſuppoſing a Man ftanding 
on his Head, For here, though the upper Parts of Objects an 
painted on the upper Parts of the Eye, yet the Objects art 
Judged to be erect. What is ſaid of Erect and Reverſe, may bt 
underſtood of Siniſter and Dexter, Molyneux's Dioptr. Nor, 
Part I, Prop. 28. 
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CHAP, II. 
Of the Senſe of Hearing. 


Oneerning the Senſe of Hehring, 1 ſhall take 
notice of two Things, the Organ, the Kay; 


t in | 

Wand its Object, Sona. 
= ö ſ I. For * Or anz the Barz I hall paſs by its 
ing Won venient Number of being double, which (as in 


Ihe laſt Senſe) ſerves tor the eommodious Hearing 

every way round us; as allo a wile Proviſion for the 
— Mutter Lots or Injury (4) of ene of the Ears, But 
| hall a little intſt upon its ee, and its ad- 


＋ Imirable Fabrick and Parts, 

ins, | 1. It 
Ray WE | 

wht ep —ů ] ͤ4———— 
oy S (a) 1 preſume it will not be ungrateful to take notice here 
14 ot the admirable, as well as ufeful Sagacity of ſome deaf 
ding S Perſons, that have learnt to ſupply their want of Hearing by 
n ME underitanding whot is faid by the Motion of the Lips. My 
ant very ingenious Friend Mr. Waller, R. S. Secr. gives this Ac- 
y be count, There live neu and have from their Birth, in our Town, 
ior, n and his Sifter, each about fifty Years old, neither of 


= wh:ch have the leaſt Senſe of Hearing, —— yet both of theſe 
know, by the Motion of the Lips only, whatever is ſaid 0 
= hem, and will anſwer pertinently to the Meſtion pr to 
em — The Mother told me they could hear very well, and 
bea when they were Children, but both loſt that Senſe after- 
8 wards, which makes them retain their Speech; though that, to 
8 Perſons not uſed to them, is a little uncouth and odd, but in- 
ulligible enough. Phil. Tranſ. No. 312, 
= vouch another Inſtance is that of Mr. Goddy, Miniſter of 
St. Gervais in Geneva, his Daughter. She is now about ſixteen 
Tears old, Her Nurſe had an extraordinary Thickne/s of Hear- 
="; at a Tear old, the Child pate all thoſe little Words that 
Children begin to ſpeak at that Age. — At 1200 Years old, they 
Wo Percerved ſhe had loſt her Hearing, and wns ſo Deaf, that ever 
Vnce, though ſhe hears great Noiſes, yes ſhe hears nothing that 
ne can ſpeak to her. ——— Bat by obſerving the Motions of the 
Math and Lips of others, ſhe hath acquired ſo many Words 
at ont of theſe ſhe hath 28 2 a ſort of Jargon, in whic 
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1. It is ſituated in the moſt convenien 
_ Body, (like as I ſaid the Eye is) in a Pn 

e common Senſory in the Brain, to give the man 
— Information; in a Part where it can be bel 
guarded, and where it is moſt free from Anne 
— and Harms it ſelf, and where it gives cheled 

— nce and Hindrance to the Exerciſes of 
a r Fart; in a Part appropriated to the culin Ul 
; the principal Senſes, in the moſt lofty, eminem 
_ of the Body, where it can perceive the me 
8 and receive the greateſt Information: Ar 
— 1 in a Part in the Neighbourhood of its Sila 

nſe the Eye, with whom it hath peculiar and « 
mirable Communication by its Nerves, as I inten 


— 


2 , 3 


to ſhew in its proper Place. I 
to ſhe! Place. In reſpect then of b) 1 
— and Place in the Body, be Bente pr pat 
\ ned and contrived, and may ſo far be account w * 
the 2 of ſome admirable Artiſt. But, dun . 
: 2. If we ſurvey its Fabrick and Parts, it wil the an 
— to be an admirable Piece of the Divine WIe h 
2 we . For the Manifeſtation « 8 
„let us diſtinctly ſurvey the out ward and th Wy 4 inf 
er wh of its 11a hep 051 an. | . le Nu 
For the outward Ear : If we obſerve its mey, 
— *. Kinds of Animals, it muſt needs — my 
wledged to be admirably Artificial, it being te 
1 COST I 
— — I de 
ſhe can hold Converſation whole D 1 
— 5 A could wry. dy wee o 1 | 6 ark 

rehend a Period, | „ 
7 — . 8 . . N e ; ul 
of their Mouth: that 4 to hb | 

the Night, when it is neceſſary to ſpeak re 
4 3 Only one big 1 the — ＋ 1 1555 
w — ä 2 She hath a Siſter, with bs ſhe 9 * 
e, * — ffraw? * with any other ; And in | Neffe 
tei ve by that what eee. Wim + 
the Night, Bilhop rn. n F) 7 
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ſeely prepared, and adjuſted to the peculiar Occa- 
ad wh — reſpective Animal. Inf lan (b), it is 
if a Form proper for the erect Poſture of his Body, 
In Birds, of a Form proper for Flight; not protube- 

ant, becauſe that would obſtruẽt their Progreſs, bur 
loſe and covered, to afford the eaſier Paſſage through 
She Air, In Quadrupeds, its Form is agreeable ro 
the Poſture, and flower Motion of their Bodies; 
d in theſe too, various, according to their vari- 
Wous Occaſions. In ſome large, erect, and open, to 
ear the leaſt Approaches of Dangers (c), in others 
W-overed, to keep out noxious Bodies. In the Sub- 


PR * * — — 
— * 


— 
6 


(% I cannot but admire that our moſt eminent modern 
Anatomiſts ſhould not agree, whether there be any Muſcles 
in the outward Ear of Man or not. Dr. Keil ſaith there are 
two; Dr. Drake the ſame Number; and Dr. Gibſon makes 
mem to be four. So alſo doth Monſieur Dionis, and ſo did 
Wthe ancient Anatomiſts: But Dr. Schelhammer expreſily de- 
nies there are any, and ſaith, Seduxit autem reliquos Brutorum 
i Anatome, in quorum pleriſque tales Muſculi plures in veniun- 
tur; putarunt autem fortaſſis ignominioſum Homini, ſi non & 
W his inſtructus eſſot, e minis inde perfoctum animal ſore, Schel. 
de Auditu. p. t. c. l. $. 7, But Valſalva, who wrote vety 
lately, and is very accurate in his Survey of the Lar, ſaith, 
12000 auricula poſleriores quandoque quatuor, quandoque Ano; 
ſtd ut plurimbum tres adnotantur ; & quando ſolam duo ſe ma- 
niſeſlant, tune unut ox illis duplicato tendine verins Concham de- 
ſerri ſolet. Horum muſculorum in numero varittatem non ſolim 
in diverſis; verùm etiam in eodem ſubjefto 1 Vidie= 
Ex quibus 9 ſuborta ſunt Auctorum diſcrepantia in bo- 
= rm Maſcslorum numero, & poſits: — quod non oy 4) 
þ plariet in _ Corporibus iidem Muſculi quaſiti eſſent. Ant, 
Mer. Valſalva de Anr, Human, c. t. $.6, But Dr. Drake 
W thinks ſome of Val/alva's Muſcles the Product of Fancy, Mr, 
= Cowper makes them to be three, one Attellent, and two Rerra- 
bit Muſcles, See Anat, Tab. 12. 
e Inter cetera [animalia aurita] maxim? admirabilic eff au- 
mM leporines fabrica, quod chm timidifſimum animal ſit, er 
Wor ſur inerme, natura id tum audit acutifſimo, tanguam ho» 
un exploratore ad perſentienda pericula, tum pedibus con ar» 
mi ad enrrendum api munifſe videtur, A Kircher's Phonurg, 
1. 5. 7. Technal. 4. 


12 terrancous 
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terraneous Quadrupeds, who are forced to ming 
and dig for their Food and Habitation, as a pry, 
tuberant Ear, like that of other Quadrupeds, woul 
obſtruct their Labours, and be apt to be torn and in 
jured; ſo they have the contrary (d), their Ears ſhon 
ged deep and back ward in their Head, = 


* ** r ——_— — 
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(4) Moles have no portuberant Ear, but ofly a round Hat 
between the Neck and Shoulder; which Situation of it, t6 
— with the thick, hort Fur that covers it, is a ſufficien 
efenſative againſt external Annoyances. The Meat: 4 
ditorins is long, round and cartilaginous, reaching to the up 
der part of the Skull. Round the inſide runs a little Ridg, 
reſembling two Threads of a Skrew ; at the Bottom when 
of is a pretty Inlet, leading to the Drum, made, on one (6 
with the aforeſaid cochleous Ridge, and on the other, wit 
a ſmall Cartilage, I obſerved there was Cerumen in th 
Meatus, | 
As to the inner Ear, it is ſomewhat ingdlar, and differen 
from that of the other Quadrupeds, and much more fron 
Birds, although I have met with ſome Authors that make 
agreeing with that of Birds. There are three ſmall Bong 
only (all hollow) by which the Drum (to uſe the old Appe 
lation) or the Membrana Tympani (as others call it) at 
upon the. Audirory Nerve. The firſt is the Malleus, whid 
hath two Proceſſes nearly of equal Length; the longer df 
which is braced to the Membrana Tympani, the ſhorter to th 
fide of the Drum or Os Petroſum ; the back part of it reſet: 
bles the Head and Stalk of a ſmall Muſhroom, ſuch as it 
ickled. On the back of the Mallens lies the next (mil 
one, which may be called the cus, long, and without a) 
Proceſs, having ſomewhat the Form of the ſhort Scoch 
wherewith Water-men throw the Water out of their Whet 
ries, To the end of this the third and laſt ſmall Bone is tact 
ed by a very tender Brace. This little Bone beats the Office 0 
the Staper, but is only forked without any Baſe, One 
theſe Forks is at one Feneſtra, of Foramen, the other at ue. 
ther; in Which Feneſtre 1 apprehend the Forks are tacked to tit 
Auditory Nerve. Theſe Feneſys (equivalent to the Frm 
Ovalit, and Rernnda n others) are the Inlets into the Cech 
and Candler Semicirentarer, in which the Auditory Nerv | 
eth. The Semitirenlar Canales lie at a diſtance from the Dm 
and are not lodged (as in other Animals) in a ftrong, MW 
Body of Bone, but are thruſt out, within the Skull, mA 
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Jong to the under Part thereof, and all ſufficiently 
W fenced and guarded. And as for Inſects, Reptiles, 
and the Inhabitants of the Waters, if they enjoy 
dis Senſe, (as there is great Reaſon to think they 
do,) it may probably be lodged commodiouſly un- 
der the ſame Security and Guard, as the Smelling, 
W or ſome other Senſe is. 


And moreover, as the Form of this Organ is va- 


nous in various Animals, ſo in each of them its 
Structure is very curious and obſervable, being in 
all admirably contrived to collect rhe wandering, 


circumambient Impreſſions, and Undulations of 


Sound, and to convey them to the Senſory within, 
Ir I ſhould run over the ſeveral Genera of Animals, 
ve might find a notable Proſpect of the handy-work 
Jof God 

Animals. But I ſhall only carry my Survey to 


(e), even in this ſo inconſiderable Part of 


that 


Tan Antrum, with an handſome Arch leading into it, into 


which a part of the Brain enters. 
One Leg of the Mallews being faſtned to the Membrane 


8 Tympani, and the Incus to the back of the Malleus, and the 


top or that to the top of the Srapes, and the Forks or Branches 
of the Stapes to the Auditory Nerve, | obſerved that when- 


erer | moved the Membrane, all the little Bones were at the 


lame time moved, and conſequently the Auditory Nerve 
thereby affected allo, | 
[ hope the Reader will excuſe me for being ſo particular in 


W this Organ only of the Mole, a deſpiſed Creature, but as no- 
table an Example of God's Work, as its Life is different from 
chat of other 1 * eds; for which Reaſon it partly is that 

T | have enlarge 

und which ho Body that 
of, and which is not diſcoverable without great Patience and 
W Application z and partly becauſe by comparing theſe Obſerva- 
WT tions With Book VII. Chap, 2. Note (d), we may judge how 
the Senſe of Hearing is performed. 


on this pen differing from that of others, 
know of, hath taken much notice 


(t) Among many Varietier, both in the inner and outer 


Ear, theſe whi os 

= which appear In the Paſſage into the Rock- Bowe, are 

and hear hen after the Prey beneath her, it ts produced farther 

"1 above than it bt below, nw better Reception of the leaft 
J | 


For i a Owl, that perehet on 4 Tree or Beam, 


Sound, 
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that of Man. And here the firſt Thing that offen 
eth ir ſelf to our View, is the Helix, with its tor 
tuous Cavities, made to ſtop, and collect the ſong. 
rous Undulations, to give them a gentle Circulatic 
and Refraction, and ſo convey them to the Con; 
or larger and more capacious round Cell at the By, 
trance of the Ear. And to bridle the Evagation d 
the Sound, when arrived ſo far, but withal not u 
make a Confufion thereof, by any diſagreeable Re. 
N. we may take notice of a very curon MW 
roviſion in thoſe little Protuberances, called th: WF 


Tragus, and Antitragus of the outward Ear, of i WW: 


commodious Form and Texture (F), and convetj 
ently lodged for this Uſe. The great Conveniene 
and Benefit of this Form and Contrivance of th 
outward Ear, is ſufficiently manifeſt by the win 
thereof, which cauſeth a Confuſion in the Hearin 
with a certain Murmur, or Swooing like the Fall 
Waters (g). 


Sound, But in a Fox, that ſtonteth underneath the Priy i 
Rooft j it it for the ſame Reaſon, product farther out ben 
I» « Pole-Cat, whith hearbent rait forward, it it produit 
behind, for the taking of a for ward Sound. Whereat in a Hitt 
whith u very quich of Hearing, and think: of nothing but . 
ing purſued, it It ſupplied with A bony Tube, whith # 4 
tural Otoronſlich, ks fo diretted backward, at ts reralw id 
ſmalleſt and moſt diftant Sound that comes behind her, Gitv' 
Coſmolog. Sacr, 1/6, 1. 6,5. $. 6, 

(f) The Texture of the Tragus and Antitragus, Ii folk 
than that of the Helix, which ſerveth gently to blunt, 1 
forcibly to repel the Sound in the Cencha. 

(s) Dr. Gibſon's Anatomy, Chap, 22, Book III. 

Thoſe whoſe Ears are cut off, have but a conſuſed wa) 
Hearing, and are obliged either to form a Cavity round il 
Ear with their own Hands, or elſe to make uſe of a Horn, a 
apply the end of it to the inner Cavity of the Ear, in order" 
receive the agitated Air. 'Tis likewiſe obſerved, that thi 
whoſe Ears jut out, hear better than flat»eared Perſons, Mob 
feur Dionis's Anat. Demonſtr, 8. 


Anothet 
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Another wiſe Proviſion of the Creator, is in the 
ubſtance of the outward Ear, which, is cartilagi- 
nous, the fitteſt for this Place. For (as an ingeni- 
ous Anatomiſt () obſerves) “ If it had been Bone, 
it would have been troubleſome, and might by 
„ many Accidents have been broken off: It Fleſn, 
« jt would have been ſubje& to Contuſionꝰ . Bur 
indeed a worſe Conſequence than this would have 
Jenſu'd ſuch a Softneſs as that of Fleſh, and that is, 
Wit would neither have remain'd expanded, neither 
W would it ſo kindly receive and circulate the Sounds, 
but abſorb, retard, or blunt their Progreſs into the 
inward Organ. But being hard, and curioufly 
E ſmooth and tortuous, Sounds find an eaſie Paſſage, 
S with a regular Volutation and Refraction: As in a 
E well-built Arch, Grotto, or muſical Inſtrument, 
which magnify and meliorate Sounds z and ſome 
of which convey even a Whiſper to a large Di- 
ſtance (): But from the outward, let us carry our 


Wy Survey, — os 


; 


(hb) Gib/; Ibid, 

(i) would nauſeate the Reader to reckon up the Places 
fined for the Conveyance of Whiſpers, ſuch as the Prifon 
8 of Diony/ins at Syracuſe, Which is (aid to encreaſe a Whiſper 
t9 4 Noile ; the clapping ones Hands to the Sound of a Can» 
bon, e, Nor the Ade of Claud, Which carry a 
Voice fixteen Miles, ang many others both Ancient and Mo- 
dern, If the Reader hath a mind to be entertained in this 
Way, he may find enough in Kircher's Phonurgia, But it may 
not be irkſome to mention one or two of our own in K 
land, Among which, one of the moſt famed is the Whiſper» 
ing. Place in Glouceſter Cathedral, which is no other than a 
a Gallery above the Eaſt-end of the Choir, leading from one 
fide thereof to the other. It conſiſteth, (if I miſtake not) 
of five Angles, and fix Sides, the middle-moſt of which is a 
naked, uncovered Window, looking into a Chapel behind it. 
| gueſs the two Whiſperers ſtand at about twenty five Yards 
Diſtance from one another. But the Dome of St. Paul's, 
London, is a more conſiderable Whiſpering-Place, where the 
licking of 3 Watch (when no Noiſe is in the Streets) my 


14 


| beſtiola conaretur irrumpere, in ſordibus aurium, tanquam in 


ry cloſely, partly by the Conſtriction of the Paſſage, and 


- guarded againſt the Water in the Secundine, and againſt the 


where the Tympanum lies but a little way within the Skull 
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. To the inward Part of this admirable Orpyy, 
And here we find the moſt curious and artful Þrg, 
vilion for every Emergency and Occaſion, Th 
auditory Paſſage, in the firlt Place, curiouſly tun 
nelled, and artfully turned, to give Sounds an vali 
Paſſage, as well as a gentle Cireulation and Refy, 
ion but withal, ſo as to prevent their too fri. 
—— e in, and aſſaulting the more tender Put 
Within. 

And foraſmuch ay it is neceſſary that this Paſligy 
ſhould be always open, to be upon the Watch (4); 
therefore to prevent the Invalion of noxious lu. 
ſets, or other Animals, (who are apt to make 
their retreat in every little Hole), Nature hath 
ſecured this Paſſage (), with a bitter nauſcou 


be heard from Side to Side; yea, a Whiſper may be ſent il 
round the Dowe, And not only in the Gallery below, bit 
above, upon the Seaffold, I tried, and found that a Whife 
would be carried over one's Head round the top of the Aich, 
notwithſtanding there is a large Opening in the middle of i 
into the upper part of the Dome. 

%) Auditus autem ſemper patet ; eſus enim ſenſu etiam din 
mientes egemws ; A quo cum ſonus eft accept us, etiam e ſomn 
excitamur. Flexuoſum iter habet, ne quid intrare poſſit, ſi ſin- 
plex, ex directum pateret; proviſum etiam, ut ſiqua minim 


viſco, inhareſteret. Cicer, de Nat Deor. J. 2. c. 57. 
It deſerves a particular Remark here, that in Infants in the 
Womb, and newly born, the Meatus Auditorius is ſhut up ve. 


partly by a glutinous Subſtance, whereby the Tympanum n 


Injuries of the Air as ſoon as the Infant is born. 

(4) It is remarkable, that in moſt, if not all Animals, whos 
Ears are tunnelled, or where the Meatus Awudirorius is long 
enough to afford Harbour to Far- wigs, or other Inſet ; that, 
I ſay, in the Ears of ſuch, Far- wax is conſtantly to be found, 
But in Birds, whoſe Ears are covered with Feathers, and 


bo Ear-wax is found, becauſe none is neceſſary to the Ea 
ſo well guarded, and fo little tunnelled. 


Excrement 
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Excrement (#), afforded from the Glands (») ap- 
pointed for that Purpole. 

From hence let us approach the moſt inward 
Parts, in which we ſhall ſee Strokes of the moſt 
exquiſite Art, To = over the inwate Air, that 


molt Authors talk of (o), (becauſe there is no 1 
| | the 


* th 
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(m) The Kar- wax was thought by the old Anatomiſis to be 
an Excrement of the Brain! Humor bilioſus & cerebro expug* 
„ane, the Bartholines ſay of it, I. 3. & 9. But as Seele 
mer well obſerves, Nil abſurdins, quam cerebri exeremwerntum 
hot later Nam & ratio nulla ſuadet, ut in cerebro flert e- 
tremontun tale Credamng ti — eque vis patent per quat ab 
es ſetlnſum in meatum auditorium poſi inde penetrare, As to 
its Taſte, Cera gives Inſtances of its being ſweet in ſome 
Creatures, But Sehelhammer ſays, Ego verd ſamper, cum ama» 
Mite aliguid dultedinis in Ws deprebendi. Vid. Schel. de Au- 
dit, 7. 1, e 1, $ 10. But 1 could never diſtinguiſh any Sweet» 
neſs in it ; but think it inſlpid mixed with a Bitterneſs, - 

(„]) Cerumina amare Arterielis exudantia Willis de A» 
nim, Brut, par, 1. & 14. In the Shin www are little Glands, 
which furniſh à yellow and bitter Humour, Monſleur Dionis's 
Dem, 18, An handſome Cut of thoſe Glanduls ceruminoſe 
is in Dr, Drake, from Val/alvs. 

Pliny attributes a great Virtue to the Ear-wax ; Morſus ho- 
minis inter aſperrimos numeratur : medentur ſordes ex auribns : 
ar ng quis miretur, etiam Scorpionum ittibus Serpentiumgque 
flatim impoſite. Plin, Nat. Hiſt, J. 28. c. 4. And that it hath 
an healing Quality, and may be accounted a good Balſam, I 
my ſelf have experienced. 

(e) That there is ſuch a Thing as the innate Air, (talked 
of much by moſt Authors on this Subject) Schelhammer very 
juſtly, I think, denies, by Reaſon there is a Paflage into the 
inner Ear from the Throat, through which the innate Air 
may paſs out, and the outward Air enter in. F. Par. Alt. 
p. 2. c. I. $.10, i When by ſtopping our Breath, and Strain- 
ing, we force the external Air into the Ear, it may be heard 
ruſhing in ; and if much be forced in, it may be felt alſo to 
beat againſt the Tympanum. When the Paſſage to the Throat 
Is by any Means ſtopp'd, as by a Cold in the Head, exc. the 
Hearing thereby becomes dull and blunt; by Reaſon the 
Communication between the outward and inward Air are ob- 
ſtructed: But when by ſtrong Swallowing, or ſuch like Moti- 
on of the Throat, the Paſſage is opened, we perceive ay a 
KIEY | udden 
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the Paſſage to the Palate (p), and their Uſes, with 
divers other curious Things that might be named; 
let us ſtop a little at the Part containing the reſt 
namely, the Bone (). The particular Texture and 
Hardneſs of which, above other Bones of the Ho- 
dy, is very remarkable z whereby it ſerves not only 
as a ſubſtantial Guard to the Senſory, but alſo to 
oppoſe the Impulſes of the etherial Matter, that 
there may be no loſs, nor Confuſion in the Sound 
but that it may be conveyed regularly, and jntirely 
to the auditory Nerves. 

The next Part I ſhall take Notice of, may be 
that fine Membrane, called the Tympanum, or Mem» 


— — 


ſudden Smack or Crack, and we immediately hear very clear. 
ly; the load of feculent Air being at that Time diſcharged 
rom the inner Ear. | 

It is a wiſe Proviſion, that the Paſſage for the Air into the 
Ear, is from the Throat; Ur non flatim quivis arr externus ir- 
rumpere queat (a8 Schelhammer ſaith, Par, Ult, c. 4. $. 8.) ſad 
nonnihil immutatus, ac temperatus, calore ex medio ventre exſpi- 
rante; imd fortaſſi: non facilè alius, niſi ex pulmonibus, 

(p) Valſalva hath given us a more accurate Deſcription of 
the Tuba Euftachiana, or Paſſage to the Palate, than any other 
2 to whom I therefore refer, De Aur. Human, c. 2. 6. 
I [0 Fo, s 

The chief Uſe hereof, he thinks, is to — way to the in- 
ner Air, upon every Motion of the Membrana Tympani, the 
Mallens, Incus and Stapes, This Paſſage, if it be ſhut up, 
Deafneſs enſues: Of which he gives two Inſtances: One a Gen- 
tleman, who loſt his Hearing by a Polypus in the Noſe reach- 
ing to the Uvula; the other a Yeoman, labouring. with an 
Ulcer above the left Side of the Ula; which when he ſtopt 
with a Tent dipped in Medicine, he loſt his Hearing in the 
left Ear, and recovered it, as ſoon as the Tent was out. 1014. 
c. 5. $. 10. 

( ) Os [petroſum] ex quo interior [ Labyrinthi) cavitatum 
parietes conflati ſunt, album, duriſimum, necnon maxim com- 
pattum. Id autem a Natura ita comparatum eſſe videtur, ut 
materia atherea Sonorum objefforum impreſſunibus _— dum 
pradiftis impingitur Parietibus, nihil aut ſaltem fare nibil moths 
ſui amittat, atque Ad- illum qualem ab Obſectis ſonoris accepit, 
talem communicet ſpiritui animali contento intra expanſione; ram 
mollioris Nervorum aur. Dr. Raym. Vieuſſens of Montpellier, 
in Phil, Tranſ, No, 258, 

brand 
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brana Tympant (r), with its inner Membrane (/. 
together with the four little appendent Bones (7 
and the three inner Muſcles to move them, a 


K K 


— 


( The Tympanum of the Ear, of as Valſalva and the Me- 
derns, the Membrane Tywpani was taken notice of as early as 
Hippoerarer's Time, In Birds, it is ſtrained towards the out- 
ward Parts; in other Animals towards the Brain, or inner Parts, 
Monfleur Dionis faith, 14 is not equally faflenes to the whole 
Cireumforenes of the bony Circle, in which it is inchaſed; for on 
the upper Side it hath a free diſangaged Part, by which ſome can 

ive vent to the Smoak in their Mouth, Demonſtr. 8. That there 
s ſome Paſſage I doubt noc, but I queſtion whether Monſi- 
eur Dionis ever ſaw the diſengaged Part he mentions, I have 
my ſelf carefully ſearched divers Subjects, and do not remem- 
ber to have ſeen any ſuch Paſſage; and [ perceive it eſcaped 
the diligent Schelhammer's Eye. Valſalva allo by injecting in 
through the Tuba Huſtachiana, could not force any Liquor 
into the Meatus Auditorins ; but yet he imagines he found the 
Paſſage out in another Place of the Drum, in ſome morbid, 
and one ſound Head. Valſalv. de Aur. Hum. c. 2. f. 8. Mr. 
Cowper alſo affirms there is a Paſſage by the upper Part of the 
Membrane. Anat. Ap. Fig. 8. | 

(/) Dr. Vieuſſens, before-named, diſcovered a Membrane, 
tenc:iſſime rareque admodum texture intra cavitatem Tympani; 
as he deſcribes it. Whoſe uſe he faith is, 1. Occludens Laby- 
rinthi januam impeiit ne naturalis puriſſimus ac ſubtiliſimus Aer 
intra Cavitates———=(OMMunicationem —habeat cum dere craf.- 
ſo. 2. Labyrinthi baſin calefacit, &c. ubj ſupra, Probably 
this double Membrane may be ſuch, or after the ſame Man- 
ner as it is in the Tympanum of Birds: Of which ſce my Ob- 
ſervations in Book VII. Chap. 2. Note (4). 

(t) The four little Bones being treated of by all that have 
concerned themſelves about this Senſe of Heating, ſince their 
Diſcovery, I ſhall take Notice of only two Things concern- 
ing them. t. The Diſcovery of them is owing wholly to the 
Diligence and Sagacity of the latter Ages; of which Schel- 
bammer gives this Account from Fallopins, Hee Officula anti» 
quis Anatomicii——ignota ſuere; primuſque qui in lucem pro- 


duxit [Malleum & Incum] ſuit Jac. Carpenſit ; primus quoque 


procul omni dubio Anatomice artis, quam Veſalius poſtex perfecit, 
reſlaurator. Tertium [Stapedetm ] invenit ac promulyatit pri- 
mus Joh, Phil. ab Ingraſſia, Siculus, Phileſp hs ac Medicus do» 
Hiſimut, 


n 
adjuſt the whole Compages to the ſeveral * 
0 
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F Hearing, to hear all Manner of Sounds, loud or 
uid, harſh or grateful (4), D 
rom 


 - 
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Aiſimus. Quartum, Thoma Bartholin. teſte, viro longe cele- 
berrimo, Fran. Sylvio debetur Schel. ubi ſupr. c. 3. §. 9. 2, 
Their Difference in Animals: In Man, and Quadrupeds, they 
are four, curioufly inarticulated with one another; with an 
external and internal Muſcle to draw, or work them, in ex- 
tending, or relaxing the Drum; but in Fowls the Caſe is very 
different: His unum Oſſiculum ſolum largita eſt Natura, quod 
Collumellam forte appellaveris : teres enim eft ex ſubtiliſſimum, 
baſs innitens latiori, rotunda. Huic adnexa eſt cartilago valde 
mobilis, que in Tympanum videtur terminari. Id. Ib. §. 8. In 
the Ears of all the Fowl that I could examine, I never found a- 
ny more than one Bone, and a Cartilage, making a Joynt with 
it, that was eaſily moveable. The Cartilage had generally an 
Epiphyſe, or two, one on each Side.——The Bone was very hard 
and ſmall, having at the end of it a broad Plate, of the ſame 
Subſtance, very thin, upon which it reſted, as on its Baſis, Dr. 
Al. Moulen in Phil. Tranſ. No. 100. | 

Theſe are the moſt material Things I find obſerved by o- 
thers, concerning the Ears of Fowls, and ſome of them 
hardly, I believe, obſerved before. To which I ſhall ſubjoyn 
ſame other Things I have my ſelf diſcovered, that | preſume 
eſcaped the Eyes of thoſe moſt curious and inquiſitive Anato- 
miſts, Of which the laſt cited Book VII. Chap. 2. Note (d). 

(i) Videtur quod Tympanum Auditionis inſlrumentum preli- 
minare, & quaſi praparatorium fuerit, quod Soni impreſſionem, 
ſive ſpecies ſenſibiles primo ſuſcipiens, eas in debita proportione, 
& apta conformitate, versius Senſorium, quod adhuc interius ſi- 
tum eft, dirigat : ſimili officio fungitur reſpectu Audiths, ac tu- 
nice Oculi Pupillam conſtituentes, reſpectu Vishs; utreque Mem- 
brane Species ſenſibiles refringunt & quaſi emolliunt, eaſque 
Senſorio non 1 proportionatas tradunt, cui nudo fi adveniant, 
teneriorem ejus craſin facile ladant, aut obruant. Revera Tym- 
panum non. audit, ſed meliori tutiorique Auditioni confert. Si 


hac pars deſtruatur, Senſio adhuc aliquamdiu, rudi lictt modo, 


peragi poſſur; quippe experiments olim in Cane fatto, &c.— 
Na Y, 4 rectèꝰ defungi poſſit, expan ſum e- 
jus pro dat occaſione ſtringi, aut relaxari debet, veluti nimirum 
Oculi Pupilla apropter huic Auris Tympano, non ſecus 
ac bellice, machin« 12 tania quadam apponunt ur, que ſuper fi- 
biem ejut modb tenſiorem, mod) laxiorem reddant : hoc enim effi- 
tiunt tria Officula, cum Muſculo, &c, Willir's de Anim, Brut. 
e. 14. | 

| For 
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From this Region of the Tympanum, I might 


paſs 


» 
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For this Opinion of Dr. Willis, Dr. Schelhammer is very ſevete 
upon him, deriding the Refractions he ſpeaks of; and therefore 
ſeriouſly proves that they are the Humours, not Tunicks of the 
Eye, that refract the Rays of Light; and then jeeringly de- 
mandeth, Whether the ſonorous Rays are retracted by paſſing 
through a different Medium ? Whether the Convexity or Con- 
cavity of the Drum collects thoſe Rays into a focal Point, or 
ſcatters them? exc. And then ſaith, Gb- has rationes a clarifſ. 
Viri, ac de re Medica praclarè meriti, ſententia non poſſumus non 
eſſe alieniores ; in quo uti ingenium admiror, quoties medicamen- 
torum vires, aut morborum cauſas explicat, ſic ubi forum ſitium 
egreſſus, Philoſophum agit, ac vel Partium uſum, vel Chymica- 
rum rerum naturam ſcrutetur, ejus haud ſemel non modo judi- 
cium deſidero, verum aliquando etiam fidem. This is ſo ſevere 
and unjuſt a Cenſure of our truly tamous Countryman, (a 
Man of known Probity) that might deſerve a better Anſwer ; 
but I have only Time to ſay, that although Dr. Schelbhammer 
hath out-done all that wrote before him, in his Book de 
Auditu, and ſhewed himſelt a Man of Learning and Induſt- 
ry; yet as our Countryman wrote more than he, (though 
perhaps not free from Errors too) ſo he hath manifeſted him- 
ſelf to have been as curious and ſagacious an Anatomiſt, as 
great a Philoſopher, and as learned and skilful a Phyfician; as. 
any of his Cenſurers, and his Reputation for Veracity and 
Integrity, was no leſs than any of theirs too. But after all 
this terrible Clamour, Dr. Schelhammer prejudicately miſta- 
keth Dr. Willis's Meaning, to ſay no worſe. For by wtreque 
Membrane refringunt, Dr. Willis plainly enough, I think; 
means no more than a Reſtriction of the Ingreſs of too many 
Rays; as his following explicatory Words manifeſt, viz. refrin« 
gunt, & quaſi emolliunt, eaſque Senſorio non niſi proportionatas tra- 
dunt. But indeed Dr. Schelhammer hath ſhewn himſelf a too 
rigid Cenſor, by making Dr. Willis ſay, the Ear-Drum hath 


ſuch like Braces as the War- Drum, viz. Quod porrd de machi- 


nis ſeu tenits Tympani bellici addutit, dicitque idem in Tympa- 
no auditorio conſpici, id prorſus falſiſimum eft. I wonder Dr. 
Schel hammer did not allo charge Dr. Willis with making it a 
Porter, ſince he ſaith in the ſame Paragraph, Jamitoris officio, &c. 
But Dr. Willis's Meaning is plain endugh, that the little Bones 
and Muſcles of the Far- Drum do the ſame Office in ſtraining 
and relaxing it, as the Braces of the War- Dram do in that. 
And conſidering how curious and ſolemn an Apparatus there 
is of Bones, Muſcles, and Joynts, all adapted to a ready Mo- 
tion; I am clearly of Dr. ir Opinion, that one 1 
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Uſe of the Ear Drum is for rhe proportioning Sounds, and 
that by its Extenſion and Retraction, it correſponds to all 
Sounds, loud or languid, as the Pupil of the Eye doth to ſe- 
- veral Degrees of Light: And that they are no other than ſe- 
condary Uſes aſſigned by Dr. Schelhammer, as the principal or 
ſole Uſes of keeping out the external colder Air, Duſt, and 
other Annoyances ; but eſpecially that, ob ſolius aeris interni 
potiſſmum irrumpentis vim, hunc motum Tympani ac Mallei 
eſſe conditum, ut cedere primum, deinde ſibi reſtitui queat ; as 
his Words are, P. ult. c. 6. $. 13. oy ts 

It was no improbable thought of Rohault, nos attentos pre- 
bere, nil aliud eſt, niſs Tympanum, ubi ita opus eft facto, con- 
tendere aut laxare, & operam dare ut illud in ea poſitione in- 
tentum ſtet, in qua tremulum aeris externi motum commodiſſim? 
excipere poſſit. Roh. Phy. p. 1. c. 26. $. 48. 

The Hearing of deaf Perſons more eaſily by Means of loud 
Noiſes, is another Argument of the Uſe of the Straining or 
Relaxation of the Tympanum in Hearing. Thus Dr. Willis 
(ubi ſupra) Accepi olim à viro fide digno, ſe mulierem noviſſe, 
que licet ſurda fuerit, quouſque tamen intra conclave Tympa- 
num pulſaretur, verba quevis clare audiebat : quare Maritus e- 
jus Tympaniſiam pro ſervo domeſtico conducebat, ut illius ope, 
colloquia interdum cum Uxore ſua haberet. Etiam de alio Sur- 
daſtro mihi narratum eſt, qui prope Campanile degens, quoties 
una plures Campanæ reſonarent, vocem quam vis facilè audire, 
& non alias, potuit. | 
. © Abſciſſo Muſculo [Proceſſus majoris Mallei] in recenti aure, 

relaxatur | Tympani Membrana]. _ Valſalv. de Aur. Hum. c. 
2.$.5. 

Upon conſidering the great Difference in Authors Opini- 
Ons, about the Uſe of the Parts, and Manner how Hearing is 
performed, as alſo what a curious Proviſion there is made in 
the Ear, by the four little Bones, the Muſcles, Membrane, 
ec, I was minded (ſince I penned this Note) to make enqui- 
ry my ſelf into this Part, and not to rely upon Authority. 
And after a diligent ſearch of various Subjects, I find we may 
give as rational and eaſie an Account of Hearing, as of See- 
ng, or any other Senſe; as I have ſhewn in my laſt cited 
Note (4) Book VII. Chap. 2. with relation to Birds, And as to 
Man and Beaſts, the Caſe is the ſame, but the Apparatus 
more complex and magnificent. For whereas in Birds, the 
anditory Nerve is affected by the Impreſſions made on the 
Membrane, by only the Intermediacy of the Collumella; in 
Man, it is done by the Intervention of the four little Bones, 
with the Mſcles acting upon them; his Hearing being to be 
adjuſted to tl kinds of Sounds, or Impreſſions made upon the 
Membrana Tympani, Which Impreſſions are imparted to the 
auditory Nerve, in this Manner, viz, Firſt they act upon the 
Membrane and Mallens, the Malleus upon the Incus, 1 = 
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paſs to that of the Labyrinth (w), and therein ſurvey 


the curious and admirable Structure of the Veſtibu- 
lum, the Semicircular Canals (x), and Cochlea; par- 
ticularly the artificial Gyrations, and other ſingular 
Curioſities obſervable in the two latter. | 

But I ſhall not expatiate on theſe recluſe Parts; 
only there is one ſpecial Contrivance of the Nerves, 


miniſtring to this Senſe of Hearing, which mutt 
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Incus upon the Os Orbiculare and Stabes; and the Srapes upon 
the auditory Nerve: For the Baſe of the Stapes (the ſame as 
the Operculum in Birds) not only covers the Feneſtra Ovalis, 
within which the auditory Nerve lieth, but hath a Part of the 
auditory Nerve ſpread upon it too. It is manifeſt that this is 
the true Proceſs of Hearing; becauſe, if the Membrane be 
moy'd, you may ſee all the Bones move at the ſame Time, 
and work the Baſe of the Stapes up and down in the Feneſtrs 
Ovalis, as I ſhewed in this Chapter, Note (4) concerning the 
Mole; and as it may be ſeen in other Ears carefully ope 

if the Parts remain in ſitu. Wis 

(w) I do not confine the Labyrinth to the Canales Semicir- 
eulares, or any other Part, as the elder Anatomiſts ſeem to 
have done, who by their erroneous and blind Deſcriptions 
ſeem not well to have underſtood theſe Parts ; but with thoſe 
much more curious and accurate Anatomiſts, Monſteur de Ver- 
nay, and Dr. Valſalva; under the Labyrinth, I comprehend 
the Canales Semicirculares, and the Cochlea, together with 
the intermediate Cavity, called by them the Veſtibulum. 

(x) In the ſemicircular Canals, two Things deſerve to be 
noted, 1, That the three Canals are of three different Sizes, 
Major, Minor, and Minimus. 2. Although in different Sub- 
jects, they are frequently different; yet in the ſame Subject 
they are conſtantly the ſame. The Reaſon of all which, to- 
gether with their Uſes, Val/a/va ingeniouſly thinks is, that as 
a Part of the tender auditory Nerve is lodged in theſe Canals, 
ſo they are of three Sizes, the better to ſuit all the Variety of 
Tones ; ſome of the Canals ſuiting ſome, and others, other 
Tones. And although there be ſome Difference as to the 
Length and Size of theſe Canals, in different Perſons; yet, 
leſt there (ſhould be any diſcord in the auditory Organs of one 
and the ſame Man, thoſe Canals are always in exact Confor- 
mity to one another in one and the ſame Man, PF, Valſal, 
wbi ſupy, e. 3.$. 7, and c. 6. $. 4. 9. 


nor 
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not be paſſed byz and that is, the Branches of one 
of the auditory Nerves (y), ſpread partly to the 
Muſcles of the Ear, partly to the Eye, partly to 
the Tongue and. Inſtruments of Speech, and inol- 
| culated with the Nerves to go to the Heart and 
Breaſt. By which Means there is an admirable, 
and uſeful Conſent between theſe Parts of the Bo- 
dy.z it being natural for moſt Animals, upon the 
— any uncouth Sound, to erect their Ears, 
and prepare them to catch every Sound; to open 
their Eyes (thoſe conſtant faithful Sentinels) to ſtand 
upon their Watch; and to be ready with the Mouth 
to call out, or utter what the preſent Occaſion ſhall 
dictate. And accordingly it is very uſual for moſt 
Animals, when ſurpriz'd, and terrify'd with any 
Noiſe, preſently to ſhriek and cry out. 

But there is beſides this, in Man, another great 
Uſe of this nervous Commerce between the Ear and 
Mouth: And that is, (as one of the beſt Authors on 
this Subject expreſſeth it) (z), „That the Voice 
« may correſpond with the Hearing, and be a kind 
< of Echo thereof, that what is beard with one 
of the two Nerves, may be readily expreſſed 
with the Voice, by the help of the other. 


" (49) Eic poſterior Nervus extra cranium delatus, in tres ramos 
dividitur, qui omnes motibus patheticis inſerviunt. Pri- 
mus muſculis Auris impenditur. Proculdubio hujus atti- 
one efficitur, ut animalia quevis, à ſubito ſoni impulſu, aures, 
_quaſs ſonum nimis cito tranſeuntem captaturas erigant, Ras 
mus alter verſus utrumque oculi angulum ſurculos emit- 
tit: qui muſculis palpebrarum attollentibus inſeruntur ; quorum 
certe munus eſt ad ſubitum ſoni appulſum oculos confeſtim ape- 
rire, eoſque velut ad Excubias vocare. — Tertius — ramus 
verſus Lingus radicem deſcendens, muſculis ejus & offis Hyoei- 
' deos diſtribuitur, adedque organa quadam vocis edende actuat, &c. 
'Willis's Cereb. Anat. c. 17. 

(z) Hujuſmodi Nervorum conſormatio in Homine uſum alium 
inſuniorem praftar, nempe ut Vox, 8c, ili Bid, 


wo | Thus 
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Thus much ſhall ſuffice to have ſpoken concern- 
ing the Organ. Let us, 

II. Take Notice of the Obje# of this admirable 
Senſe, namely, Sound; and fo conclude this Chap- 
ter. I ſhall. not here enquire into the Nature and 
Poperties of Sound, which is in a great Meaſure in- 
tricate, and hath puzzelled the beſt Naturaliſts: 
Neither ſhall I ſhew how this admirable Effect of 
the divine Contrivance, may be improv'd to divers 
Uſes (aa) and Purpoſes in humane Life; but my 
Buſineſs will be to ſhew that this Thing, of ſo ad- 
mirable Uſe in the animal World, is the Work of 

| God, 


„„ 8 


— — 


— 


(aa) Among the Uſes to which the Wit of Man hath em- 
ploy'd Sounds, we may reckon the Inſtruments uſeful in con- 
vocating Aſſemblies, managing Armies, and many other Oc- 
caſions, wherein Bells, Trumpets, Drums, Horns, and other 
ſounding Inſtruments are uſed; the Particularities of which it 
would be tedious to recount: As that the biggeſt Bell in Fu- 
rope is reckoned to be at Erfurt in Germany, which they ſay 
may be heard twenty four Miles; with much more to the 
ſame Purpoſe. I ſhall therefore only for a Sample take no- 
tice of the Speaking-Trumper; the Invention of which is com- 
monly aſcribed to our eminent Sir Samuel Morland; but was 
more probably Azh. Kircher's ; at leaſt he had contrived ſuch 
an Inſtrument, before Sir Samuel hit upon his. Kircher in his 
Phonurg. ſaith, the Tromba publiſhed laſt Year in England, he 
had invented twenty four Years before, and publiſhed in his 
Miſurgia ; that Fac. Albanus Ghibbeſius, and Fr. Eſchinardas 
aſcribe it to him; and that G. Schortus teſtifieth he had ſuch 
an Inſtrument in his Chamber in the Roman College, with 


which he could call to, and receive Anſwers from the Porter.“ 


And conſidering how famed Alexander the Greats Tube was, 
which is ſaid might be heard 100 Stadia, it is ſomewhat 
ſtrange that no Body ſooner hit upon the Invention, Of 
this Stentor ophonick Horn of Alexander, there is a Figure pre- 
ſerved in the Vatican, which for Curioſity ſake, I have from 
Kircher repreſented in Fig. 3. He faith its Diameter was five 
Cubits, and that it was ſuſpended on a Supporter, 

For the Make of the Spealing-IJrumpet, and the Reaſon 
why it magnifies Sounds, I ſhall refer to Kircher; eſpecially 
to - Samuel Morland's Tuba Stentorophonica , Vubliſhed 
u 1072, | | 

* K Kircher 


of 
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God. And this will appear, let the ſubje&t Mat. 
ter of Sounds be what it will; either the Atmo- 
ſphere (5%) in Groſs, or the ætherial Part thereof, 


or ſoniterous Particles of Bodies, as ſome fancy, or 
whatever 


1111 


Kireher ſaith, he took one of theſe Trumpets of fifteen 
Palms length, along with him to the Mons Enflathianur, 
Where he convocated 2200 Perſons to Prayers, by means of 
the unuſual Sound, at two, three, four, and five 1taliay 
Miles Diſtance. 

With theſe Bellowing Trumpets, I ſhall join ſome Pellowing- 
Caves for the Reader's Diverſion. Gl: Magnus deſcribes a 
Cave in Finland, neat Viburg, called Smellen, into which, if 
a Dog, or other „ Creature be caſt, it ſends forth ſo 
dreadful a Sound, that knocks down every one near it, For 
Which Reaſon L have guarded the Cave with high Wall, 
to prevent the Miſchiefs of its Noiſe, Vid, Ol. Magn, Hilo, 
L tt, e. 4 Such another Peter Martyr ſaith is in 1 
which, with a ſmall Weight caſt into it, endangers Deafgeſ⸗ 
at five Miles Diſtance, And in Switzerland, Xireher faith, 
in the Cuenmers Mountain is a Pit that ſends out both a dread- 
ful Noiſe and a great Wind therewith; and that there is a 
Well in his Country 3000 Palms deep, whoſe Sound is equi 
to that of a great Gun, Vid. Kirch, Phonurg. 

OL, Magnus (peaking of the vaſt high Mountains of a Nor- 
thern Province, call'd Angermannia ſaith, Ubi baſes eorum in 
profundiſſimo gurgite ſtantes, caſu aliquo, vel propoſito Naute 
acceſſerint, tantum horrorem ex alta fluctuum colliſione perci- 
piunt, ut niſi precipiti remigio, aut valido vento evaſerint, ſolo 
pavore fert exanimes fiant, multoque dierum curriculo, ob capi- 
tis turbationem, priſtine mentis, & ſanitatis compotes vix eva- 
dant. Habent baſes illorum montium in fluftuum ingreſſu & 
regreſſu tortuoſas rimas, ſive ſciſſuras, ſatis ſiupendo nature opi- 
cio fabricatas, in quibus longa varagine formidabilis ille Soni- 
tus quaſi ſubterraneum tonitru generatur, Ol. Magn. |, 2. c. 4. 
See alſo Chap. 12. | 

(56) That the Air is the Subject, or Medium of Sound, 1 
manifeſt from the Experiments in rarefied and condenſed 
Air. In an unexhauſted Receiver, a ſmall Bell may be heard 
at the Diſtance of ſome Paces; but when exhauſted, it can 
ſcarce be heard at the neareſt Diſtance: And if the Air be 
compreſſed, the Sound will be louder, NN to the 
Compreſſion or Quantity of Air crouded in, as 1 have often 


tried my ſelf, and may be ſeen in Mr. Hawkſbee's curious 
orient, p. 97. Alſo his Experiments in Phil, Tran; 
Ne. 321. a 


Neither 


The! 
adoleſ 
but St 
it, *. 
rem, t 
Haque 
ULLI 
ſtagore 
obruat 
ſumm 
declivi 
obſer, 
quod v 
videba 
lum n 
ten. 
terem, 
non pr 
& anin 
las heſi 


per al! 

* 
humilio 
=" 
media 
aqualen 
quidam 
montis 
lem air, 
tamen 7 
collegi / 
a radici 
gionem, 
ea ſumy 
ſe tulit, 
vallum 
montis 

Mves an 
rem, mu 


Chap. III. Of Sound 131 


whatever elſe the Philoſopher may think it. For 
who but an intelligent Being, what leſs than an 

omnipotent 
— Üä ꝑ2:kk1Ä5v5vw»— — —— — — 


Neither doth this ſucceed only in forced RarefaRions and 
Condenſations of the Air, but in ſuch alſo as are natural; as 
is evident from David Fredlichins in Vareniut, upon the 
higheſt Eminencies of Carparhns, near Keſmarckt in Hungary, 
The Story of Fradlichins is this, Ego Menſe Juni 1615, tum 
aloleſtens, ſublimitatem horum montinm, cum duobus comiti= 
but Stholaribus, experiri volens, ubi, chm in prime rupis verti- 
tt, mayno labore, me ſummum terminum aſſecutum efſe puta- 
rm, demum ſeſe obtulit alia multo altior cauter, ubi pervaſta 
Haque VAtillantia ſaxa ( quorum wnum, ft loco à viatore dimo- 
n / 4 COHEN A it, & quidem tanto cum 
ſragore, wt ili metwendum fit ud totut Mont corrnat, enmque 
obruat) enixnt effem, iterum alia fublimier prodiit, & e. dones 
ſummo vita periculo ad [upremum cacumen penetraverim, Ex 
dedlivieoribus montibus ehm in ſubjettas valle, nil ni 
obſeuram nottem, ant earnlenm quid, inflar profundi deris, 
quod vulgd ſudum alum appellatur, obſervare potui, mihiqus 
videbar, fi de monte caderem, non in terram, ſed retle in ſo- 
lum me prolapſurum, Nimi4a enim declivitate, ſpecies viſibiles 
extenuate e hebetats fuerunt, Cum verd altiorem montem pe- 
terem, quaſi intra nebulas denſiſſimas herebam —— Et cum 
non procul a ſummo vertice offer de ſublimi quieſcens proſper 
& animadverti iis in locis, ubi mihi antea videbar intra neu- 
las haſiſſe, compattas atque albas ſeſe movere nubes, ſupra quasy 
per ur milliaria, & ultra terminos Sepuſi commodus mihi 
proſpetFus patuit. Alias tamen etiam nubes altiores, alias item 
humiliores, op quaſdam aqualiter a terra diſtantes vidi. 
a hinc trla intellexi, 1. Me tum tranſiviſe principium 
media Aeris regionis. 2. Diſtantiam nubium à terra, non eſſe 
aqualem. —— 3, Diſlantiam nubium — non 72 Mill. Ger, ut 
quidam =— ſed tantum dimidiatum Mill. Ger, In ſummam 
montis verticem cum perveniſſem, aded tranquillum & ſub li- 
lem atrem ibi offendi, ut nd pili quidem motum ſentirem, cùm 
tamen in depreſſioribus ventum vehementem expertus ſim : unde 
collegi ſummum cacumen iſtius montis Carpathici ad Mill, Germ. 
a radicibus ſuis imis exſurgere, & ad ſupremam uſque airis re- 
dionem, ad quam Venti non aſcendunt, pertingere. Exploſs in 
14 ſummitate Sclopetum : quod non majorem ſonitum primo pre 
ſe tulit, quam ſi ligillum vel bacillum confregiſſem ; poſt. inter- 
vallum autem temporis murmur prolixum invaluit, inferioreſqus 
montts partes, convalles & ſylvas opplevit, Deſcendendo per 
mes annoſas intra convalles, ehm iterum Sclopetum texonera» 
im, major e& horribilior ate” Vie tx tormento caperifns 
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omnipotent and infinitely wiſe God could contriye, 
and make ſuch a fine 7 ſuch a Medium, ſo 
ſuſceptible of every Impreſſion, that the Senſe of 
Hearing hath occaſion for, to empower all Animal 
to expreſs their Senſe and Meaning to others; to 
make known their Fears, their Wants, their Pain 


— — 1 


unn 


inde o xoriebat ur: hinc verebar nd totut mons concuſſus mecum 
corruoret: duravitque hie ſonus per ſemiquadrantem hore uſqu 
dum abſiruſiſſimas cavernas penetraſſet, ad quas atr undiq,; mul. 
riplicatus reſiliit. —— In his celſis montibus, plerumq; ningit 
grandinatve media aſtate, quoties nempe in ſubject & vici 
planitie pluit, uti hoc ipſum expertus ſum. Nives diverſorum 
annorum ex colore & cortice duriore dignoſci poſſunt. Vaten. 
Georg. Gen. I. 1. c. 19. Prop. ult. a 

The Story being diverting, and containing divers Things 
remarkable, I have choſen to note the whole of it (altho 
ſomewhat long) rather than ſingle out the Paſſages only which 
relate to the diminiſhing the Sound of his Piſtol, by the Rv 
rity of the Air at that great Aſcent into the Atmoſphere; 
and the magnifying the Sound by the Polyphoniſms or Re- 
percuſſions of the Rocks, Caverns, and other Phonocamp- 
tick Objects below in the Mount. 

But tis not the Air alone that is capable of the Impreſſions 
of Sound, but the Water alſo, as is manifeſt by ftriking a Bel 
under Water, the Sound of which may plainly enough be 
heard, but it is much duller, and not ſo loud; and it is allo 
a fourth deeper, by the Ear of ſome great Judges in Muſicil 
Notes, who gave 'me their Judgments in the matter. But 
Merſenne ſaith, a Sound made under Water, is of the ſame 
Tone or Note, if heard under Water; as fre alſo Sounds 
made in the Air, when heard under Water. Vid. Merſen. 
Hydraul. N 

Having mentioned the hearing of Sounds under Water, 
there is another Curioſity worth mentioning, that alſo far- 
ther proves Water to be ſuſceptible of the Impreſſions of 
Sound, viz. Divers at the bottom of the Sea, can hear the 
Noiſes made above, only 17 But, on the contrary, 
thoſe above cannot hear the Divers below. Of which an Ex- 
periment was made, that had like to bave been fatal: One 
of the Divers blew an Horn in his Diving-Bell, at the bot 
tom of the Sea; the Sound whereof (in that compreſſed Air) 
was ſo very loud and irkſome, that ſtunned the Diver, and 
made him ſo giddy, that he had like to have dropt out of h 


Bell, arid to have been drowned, Vid, Stwrmii Colle. C. 


and 
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and Sorrows in melancholick Tones; their Joys 
and Pleaſures in more harmonious Notes; to ſend 
their Minds at t Diſtances (cc), in a ſhort 
Time (dd), in loud 'Boations z or to expreſs their 
. near at hand with a gentle Voice, or in 
ſecret Whiſpers! And to ſay no more, who leſs 
than che ſame moſt wiſe and indulgent om 
| coul 


— — „ n 


(ec) As to the Diſtance to which Sound may be ſent, ha- 
ving ſome doubt, whether there was any Difference be- 
tween the Northern and Southern Parts, by the Favour of 
my learned and illuſtrious Friend Sir Henry Newton, her Ma- 
jeſty's late Envoy at Florence: I procured ſome Experiments 
to be made for me in italy, His moſt Serene Highneſs the 
Great Duke, was pleaſed to order great Guns to be fir'd for this 
purpoſe at Florence, and Perſons were appointed on purpoſe 
to obſerve them at Zeghorne, which they compute is no leſs 
than 55 Miles in a ſtrait Line. But notwithſtanding the Coun- 
try between being ſomewhat hilly and woody, and the Wind 
alſo was not favouring, only very calm and ſtill, yet the 
Sound was plainly enough heard. And they tell me, that 
the Leghorne Guns are often heard 66 Miles off, at Porto Fer- 
raio; that when the French bombarded Genoa, they heard it 
near Leghorne, 9o Miles diſtant: and in the Mcfing Inſurrefti- 
on, the Guns were heard from thence as far as Auguſta and 
Syracuſe, about 100 Italian Miles, Theſe Diſtances being ſo 
conſiderable, give me Reaſon to ſuſpeR, that Sounds fly 
as far, or nearly as far in the Southern, as in the Northern 
Parts of the World, notwithſtanding we have a few Inſtances 
of Sounds reaching farther Diſtances. As Dr. Hearn tells us 
of Guns fired at Stockholm in 1685, that were heard 180 
Engliſh Miles. And in the Dutch War, 1672, the Guns were 
heard above 200 Miles. Vid. Phil. Tranſ, No. 112. Alſo 
there is this farther Reaſon of Suſpicion, that the Mercury 
in the Barometer riſeth higher without than within the Tro- 
picks, and the more Northerly, Rill the higher, which may 
encreaſe the Strength of Sounds, by Nore (66). 

(dd) As to the Velocity of Sounds, by Reaſon the molt 
celebrated Authors differ about it, I made divers nice Expe- 
riments my ſelf, with good Inſtruments ; by which I found, 
I. That there is ſome, although a ſmall Difference in the 
Velocity of Sounds, with or againſt the Wind ; which alſo is, 
1. mented or diminiſhed by the Strength or Weakneſs of 
e Wind. But that uothing elſe doth accelerate or retard it, 
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could form ſuch an OEconomy, as that of Melod 
and Muſick is! That the Medium ſhould (as I ſaid 
ſo readily receive every Impreſſian of Sound, and 
convey the melodious Vibration of every muſical 
String, the harmonious . Pulſes of every animal 
Voice, and of every muſical Pipe; and the Ear be 
as well adapted, and ready to receive all theſe Im- 
9 as the Medium to convey them: And laſt- 
Ys that by Means of the curious Lodgment, and 
noſculations of the auditory Nerves before-menti- 
oned, the Orgaſms of the Spirits ſhquld be allay'd, 
and Perturbations of the Mind, in a great 's 45 
quieted and ſtilled (ee): Or to expreſs it in the 
| Words 
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not the Differences of Day or Night, Heat or Cold, Summer 
or Winter, Cloudy or Clear, Barometer high or low, co. 
3. That all kinds of Sounds have the ſame Motion, whether 
they be loud or languid, of Bells, Guns, great or ſmall, 
or any other ſonorous Body, 4. That they fly equal Spaces 
in equal Times. Fifthly and Laſtly, 'That the Mean of their 
Flight is at the Rate of a Mile in 94 half Seconds, or 1142 
Feet in one Second of Time. vid Phil, Tranſ. thid. 

(ee) Timothy a Muſician could excite Alexander the Great to 
Arms with the Phrygian Sound, and allay his Fury with ano- 
ther Tone, and excite him to Merriment, So rica King 
of Denmark, by a certain Muſician, could be deiven to ſuch a 
Fury, as to kill ſome of his beſt and moſt truſty Servants, 
More of this Power of Muſick over the Affections, may be 
ſeen in 4th, Kirch, Phonnrg, L. 2. $.1. Alſo in / Fe, de 
Poematum cantu, & Rythmi viribus, | 

And not only upab the AﬀeRtions, but alſo on the Parts of 
the Body. Muſick is able to exert its Force, as appears. from 
the Gaſcoign Knight, Cui Phormingis one audito Veſica flatim 
ad Urinam reddendam vellicabatur, Such another we have in 
A®, 1. Fphem, Nat, Curie. Obſerv, 134, Alſo Morhoff de 


Seyph, wit, per cert, human, voris ſonum ſrafte ; where thert 


js not only the Account of the Dutchman at Amferdam, one 
Nith, Peter, that brake Romer-Glaſſes with the Sound. of hig 
Voice ;. but alſo divers other Inſtances of the Powers and Ef- 
fefts of Sound, But to the Story of the Ga/toighe Knight, 
Mr. mw from Sealiger, adds a W Paſſage, That one hs 
had difobliged, to be even with him, cauſed at à Feaſt, 3 
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Company Which made the Knight bepiſt himſelf, to the 
reat Diverſion of the Company, as well as Confuſion of 
Amel Boyl's Eſſay of the Het of Lang, Motion, In the 
ume Book are other Matters that may be noted here. One 
whoſe Arm was cut off, was exceedingly tormented with the 
diſcharge of the great Guns at Sea, although he was at a 
reat Diſtance-on Land, And a great Ship-Commander obe 
erved his wounded Men, with broken Limbs, ſuffered in like 
manner at the Enemies Diſcharges. An ingenious Dome- 
tick of his own would have his Gums bleed at the tearing 
of Brown-Paper. And an ingenious Gentleman of Mr. Boyl's 
Acquaintance confeſſed to him, that he was inclined to the 
Knieht of Gaſcoigne's Diſtemper, upon hearing the Noiſe of 
a Tap running. The dancing to certain Tunes, of Perſons 
bit with the Tarantula, he was aſſured of by an ingenious Ac- 

uaintance at Tarentam, who ſaw ſeveral, among the reſt a 
Phyſician, affected with that Diſtemper. And many other 
Accounts of this kind, ſeemingly credible, are related in Mor- 
hoff, Kircher, and many others; although Dr. Cornelio que- 
ſhons the Matters of Fact relating to the cure of the Taran- 
tula· bite, in Phil. Tranſ. No. 83. Mr. Boyl alſo faith, a ſo- 
ber Muſician told him, he could make a certain Woman 
weep, by playing one Tune, which others would be little at- 
feed at. And he ſaith, that he himſelf had a kind of ſhive- 
ring at the repeating two Verſes in Lacan. And I add, that 
| very well know one to have a ſort of chill about his Precor- 
dia and Head, upon reading or hearing the 534 Chapter of 
Iſaiah ; hy alſo David's Lamentations for Saul and Jonathan, 
1 Sam. i. 

Neither are our own Minds and Bodies only affected with 
Sounds, but inanimate Bodies are ſo alſo, Of which many 
Stoties may be met with in Xircher, particularly a large Stone 
that would tremble at the Sound of one particular Organ- 
Pipe; in Morhof alſo, who among many other Relations hath 
this, Memini hm ip [elariſ. Willie) de experiments Vitri per 
vocem ſrafti narrarem, ex e andiviſe,qudd in adibur Muſicir ſibi 
vieinis aliquoties collapſum pa vimentum fſnerit ; quod ipſe ſohir 
tontinuit adſeribere non dubtavit, Morhoff, cap. 12, AMer/ſenne 
allo, among many Relations in his Harmon. and other Books, 
telly a far more probable Story, of 4 particular Part of a 
Pavement, that would ſhake, as if the Earth would open, 
when the Organs played, than what he relates about Antipas 
thy, in his 95 Comment. in Geneſ, vin, That the Sound of 
a Drum made of a Wolf's Skin, will break another made of 
Sheep's Skin: That Hens will fly at the Sound of an Harp 
ſiting with Fox-Gut- Strings, and more to the ſame purpoſe, 
Mr. Boyl alſo, in his laſt cited Book tells us, Seats will trem= 

e at the Sound of Organs; and that he hath felt his Hat 
0 doi tov under bis Hand, at ceratain Notes both of Or» 


K 4 gang, 
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Words of the laſt-cited famous Author (ff), * That 
& Muſick ſhould not only affect the Fancy with 
Delight; but alſo give Relief to the Grief and 
« Sadneſs of the Heart; yea, appeaſe all thoſe tur- 
cc bulent Paſſions, which are excited in the Breast 
& by an immoderate Ferment, and Fluctuation of 
the Blood”. | 
And now, who can refle& upon all this curioy 
Apparatus of the Senſe of Hearing, and not give 
the great Creator his due Praiſe ! Who can ſuryey 
all this admirable Work, and not as readily own 
it to be the Work of an omniporent, and infinitely 
wiſe and good GOD (gg), as the moſt artful Me. 
lodies we hear, are the Voice or Performances of; 
living Creature ! 


gans, and in Diſcourſe, that he tried an Arch that would an- 

wer to C fa-ut, and had done ſo an 100 Years; and that an 
experienced Builder told him any well-built Vault will anſwer 
ſome determinate Note. And at Eaftbury- Houſe near Bark 
ing, | my ſelf diſcovered the Porch, having firm Brick 
Walls, not only to ſound when ſtruck on the Bottom, but 
"nlſo to give almoſt as loud a Sound, when 1 ſounded the ſame 
Note with my Voice, 


1 Willis, ubi ſupra, 


) Hie Dent off — qui non calamo tanthm tcantare, c 4- 

grofle, atque inconditum carmen ad aliquam tanthm obleflatio- 

| new modulari dotuit, ſed tot artes, tot vorum varietates, tot 

| fones, alios ſpiritu noſire, allo externe cantn edituro; tom. 
enten off, Senec, de Benet, J. 4. cap. 6, 


CHAP, 


8 105 and Clover 5 $ Grains, Boyl's Sail. of Ha v. e. $. 
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CHAP. IV. 
Of the Senſe of Smelling. 


HIS Senſe I ſhall diſpatch in leſs Compaſs 
T than the two laſt, becauſe its Apparatus (al- 
though ſufficiently grand and admirable, yet) is not 
ſo multiplicious as of the Eye and Ear; it being 
ſufficient in this Senſe, that the odoriferous Effluvia 
of Bodies (a) can have an eaſy, free Paſſage to the 
olfactory Nerves, without the Formalities of Re- 
fractions, and other Preparations neceſſary to the 
perfection of the two former Senſes. Accordingly 
the all-wiſe Creator hath made ſufficient Proviſion 
for the Reception of Smells, by the Apertures of 
the Noſtrils (5) z made not of Fleſh, or Bone, but 
8 the better to be kept open, and 
withal, to be dilated or contracted, as there is oc- 
caſion: For which Service it hath ſeveral proper 
and curious Muſcles (c). 


_— 


tt. 


* *» ad. 


„ 


(a) A Piece of Ambergreaſe mg in a Pair of Scales, 
that would turn with a very ſmall Part of a-Grain, loſt no- 
thing of its Weight in 3 4 Days; neither did Aſa fetide in 

+ Days; but an Ounce of Natmey: loſt 5 4 Grains in 6 


b) Nares, ed quid omni: Oder ad ſuperiora fertur, reli ſur- 

ſum ſunt : Et qudd Cibi & Potioni: judicinw WAgHam ear ue 
8 * aud vitinitatem Ori: ſetuta ſunt, Cicero de 
at, Deor, J. 2. e. 


6, 
(e) Had not the Contriver of Animal Bodies been minded 
that his Work ſhould have all the Signatures of Accuracy, this 
Senſe might have been performed with a bare Aperture of 
the Noſe ; but that nothing might go imperſect out of his 
Hand, he hath made a part ot the Noſe enſily moveable, and 
(given a Set of Muſcles to lift up, and apen and ſhut the Noſ- 
fri and ſo adjuſt it to gyery Oc 


caſion of this Senſe. 
And 
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And foraſmuch as it is by Breathing (4), that 
the odorant Particles are drawn in, and convey'd 
to the Senſory; therefore there is; a very wiſe Pro- 
viſion made in the Lamine, with which the upper 
Part of the Noſe is barricaded, which ſerve to two 
excellent Ufes: Partly, to fence out any noxious 
Subſtances from entering the breathing Paſſages in 
our Sleep, or when we, cannot! be aware (e) and 
partly, to receive the Divarications of the eat 
Nerves, which are here thick ſpread, and which do 
by theſe Means meet the Smells entring with the 
Breath, and ſtriking upon them, 

And accordingly, the more accurate this Senſe is 
in any Animal, the longer we may obſerve thoſe 
Lamine arez and more of them in number folded 
up, and crouded together, to contain the more 
nervous Filaments, and to detain. and fetter the 
odoriterous Particles in their Windings and Turn- 
0g5. BY | | 
* an admirable Proviſion this is, which the 
eat Creator hath made for the good of brute 
eatures (/); the chief Acts of many of whoſe 


Lives, are perform'd by the Miniſtry of this * 
n 


—_—}. 


(4) Odorem non alind, quam infeftum Aera, intelligi poſſi, 
Plin. Nat. Hiſt, J. 9. . 7. 

(e) For a further Guard againſt the Ingreſs of noxious 
Things, the Vibriſt, or Hairs placed at the Entrance of the Noſ- 
trils ſerve, which, in ſome meaſure, ſtop the Entrance of 
Things improper, or however give Warning of them, but 
at the ſame Time allow an eaſy Paſſage to the Breath and 
Odours. | 
Y Muln praclarius gmicat | Olfaftus] in brutis animalibus, 
quam in homine : iſta namque hoc ſolo indice, herbarum, alt 
orumque cor porum prius ignotorum virtues certiſſune dignoſcunt, 
qnin & vittum ſuum ab ſentem, vel in abſtruſo poſitum, Odo- 
ratuguenantur, ac facillime inveſtigant. Quid autem minis ſa- 
gaces "ſunt hominum nares, illud non facultatis hujus abuſui 
( prout nonnulli uolunt ) aſeribi debet, uerum in causd eſt ipſius 


Organi deſectus: hog enim circa victus humani criteria ( ubi ra- 
LOR un 


222 


— 1 1  & as 
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In Inſects, and many other Creatures, it is of great 
Uſe in the Propagation of their Kind; as particu- 
Jarly in helping them to ſafe and convenient Places 
for the Incubation of their Eggs, and breeding up 
their Young. Others'are by the Accuracy of this 
Senſe, of Uſe to Mankind, which would be other- 
wiſe of little or no Uſe (g). And moſt of the ir- 
rational Animals, Birds, Beaſts, and creeping Things, 
o, by their Smell, find out their Food z ſome at 
reat Diſtances, and ſome at Hand. With what 
Vagel do ſome diſcover their Food in the Midſt 
of Mud and Dirt (4)? With what Curioſity do the 
herbacequs Kind pick and chuſe ſuch Plants as af+ 
ford them wholſome Food, or ſometimes ſuch as 
are Medicinal (i), and refuſe ſuch as would hurt 
and deſtroy them? And all by the Help principally, 
if not only, of the Smell, aſſiſted by its near Ally 
the Taſte. Of which I ſhall in the next Place 
ſpeak very briefly. 


tee et. Ad — 


7 F „ * 


tio, & intellectus adſunt) non ita accuratum requiritur : Prop= 
terea enim inferiores potentia in homine, 4 naturd minus per- 
fetls exiſtunt, ut ſuperiorum cultui & exercitio relinqueretur 
loews, Willis de Anim, Brut, cap. 13, 

(e) Thus the chief Uſe of Hounds is to hunt; and other 
Dogs, to he a Watch and Guard to our Houſes by Night, 
For which Services (particularly in Hounds) their OlfalFory 
Neryes are not only remarkably large,. (like as they are in 
other Brutes,) but their Branches and Filaments are, in the 
Lamina of the Noſtrils, both more and larger than I have 
ſeen in any other Creature whatſoever. Alſo there are more 
Convulſions of the Lamina than 1 ever remember to have 
found in any other Animal. | 

The Sagacity of Hounds is prodigious, of which ſee an In- 
ſtance in Book IV. Chap. 11.- Note (hh). , 

(h) See Book VII. Chap. 2. Note (e). * 

„(e Vid. Plin. Hiſt, Nat. I. 8. cap. 27, Que animalia quas 
herbas oftengderunt. 


CHAP, 


CHAP.V. 
| Of the Taſte (a). 


N this, as in the laſt Senſe, we have an Appara- 
1 tus abundantly ſufficient to the Senſe z Nerves 
curiouſly divaricated about the Tongue (6), and 
Mouth, to receive the Impreſſions of every Guſto 
and theſe Nerves guarded with a firm and proper 
Tegument to defend them from Harms; but with- 
al, fo perforated in the papillary Eminences, as to 
give a free Admiſſion to Taſtes, 

But 


— — — —— — Au * — — — 4 


4 


(a) Ta 3 d F vu, &c. Saporum genera, — dulcit, 


Ninguis, auſterus, acerbus, acris, ſalſus, amarus, acidus. The- 


ophr. de Cauſ. Plant. 1.6. c. 1. What may the Cauſe of the 
difference of Taſtes, he ſaith is hard to aflign, re 4 roi; 
web, ec. Utrum affetionibus Senſuum —— an figuris, qui- 
bus finguli conflant, ut Democritus cenſet. id. ib, Anuoxel® z, 
&c. Democritns —— dulcem eſſe ſaporem qui rotundus : acer- 
bum qui figura magn4 ; aſperum qui multis angulis, &c. id. ib. 
&c. But of the Diverſities , Cauſes of Taſtes, ſee Dr. 
Grew, Leck. 6. and Dr. Willis de Anim. Brut. c. 12. 

(b) Intelleftns Saporum eft cateris in prima lingua : Homini, 
in palato. Plin. I. 11. c. 37. 
The Opinions of Anatomiſts concerning the Organ of 
Taſte, are various, Baubin, T, Bartholin, Bartholerte, Veſlinge, 
wee, &c. place it in the laxer, fleſhy Parts of the Tongue. 
famous Wharton, in the Gland at the Root of the Tongue; 
Laurentius in the thin Tunick covering the Tongue; but the 
Learned Malpighi with great Probability concludes, becauſe 
the outward Cover of the Tongue is perforated, under which 
lie papillary Parts, (of which Mr. Cowper hath very good 
Cats in his Anat. Tab. 13.) that in theſe the Taſte lieth. Mat 
pighi's Words are, Ware cum dictis meatibus infignibus occur- 
rant papillaria corpora, probabilius eff in his ultimo, ex ſubin- 
tranti ſapido bumore titillationem, & mordicationem quandam 
Peri, ue Guſtum efficiat, Malpig. Op. Tom, a, De Lingus, 
pag. 1 


Praciphum 


— x * 
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But I ſhall lay no more of this Senſez only a 
Word or two of its Conſent with the Smell, and 
the Situation of them both : Their Situation is in 
the moſt convenient Place imaginable, for the Diſ- 
charge of their Offices; at the firſt Entrance (c) 
in the Way to the grand Receptacle of our Food 


and Nouriſhment; to ſurvey what is to be admit- 


ted thereinz to judge between what is wholſome, 
and fit for Nouriſhment, and what is unſavou 

and pernicious. And for this End, the all-wi 

Creator ſeems to have eſtabliſh'd a great Conſent 
between the Eye, the Noſe, and Tongue, by or- 
dering the Branches of the ſame Nerves (d), to each 
of thoſe three Parts ; as alſo indeed to divers other 
Parts of the Body, which I may have occaſion to 
mention in a more proper Place (e). By which 


Pracipuum ac fere ſolum Guſtatils organon eft Lingua; cui 
aliquatenus ſubobſcure tamen Palatum, & ſuperior Gula pars 
conſentiunt : in omnibus verd fibre nervoſe immediata elan, 
inſtrumenta ſunt. Quare obſervare eſt, Linguam pre alia qua- 
vis parte inſigniter fibroſam eſſe, etiam textura valde porosa 
wa! uot in eum nempe = ut particule rei ſapide copioſiùs ac 
penitins intra Senſorii meats admittantur Nervi autem 
qui fibrts Lingua den ſiſſimè intertextis famulantur, ac ſaporum 
impreſſiones To mwgwry i cmmunicant, ſunt—— Nervi 
e paribus tum quinto, tum n; & ubique cum densa propa- 
ginum ſerie per totam ejus compagem diſtributi. Willis ibid. 

(e) Guſtacus, qui ſentire eorum quibus veſcimur genera de- 
bet, habitat in ea parte Oris, qua eſculentis c poculentis iter 
e mY icer. de Nat. Deor. l. 2. c. 56. Vid. quoque 
ſapr. Note (6). Chap. 4. 

(d) Multa bujus [quinti paris] Nervi propagines Maſticatio- 
nis operi deſtinantur ; ideoque quoniam alimenta ingerenda nou 
modo Guſtiis, aft etiam olfat s & Vizus examen ſubire debent, 
ab codem Nervo, cujus rami ad Palatum e Fauces miſi, Man- 
ducationis negotium peragunt, propagines alia, velut exploratri- 
cet, ad Nares & Oculos feruntur, nempe ut iſbac aliorum ſen- 
ſuum organa, etiam ad objefia Guſttis melins dignoſcenda proba- 
705 auxiliis quibuſdam inſtruantur. Willis Nerv. Deſerip. 

us. cap. 22. 
0) See Book V. Chap, 8, 


Means, 
L 
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Means, there is all the Guard that can be, againſt 
pernicious Food; foraſmuch as before it is taken 
into the Stomach, it is to undergo the Trial of 
three of the Senſesz the Scrutiny of the Eye, the 
ſtrict Surveyor of its outward Appearance z and 
the Probation of the Smell and Taſte, the two 
ſevereſt Judges of its natural Conſtitution and Com- 
poſition. 


CHAP. VI. 
Of the Senſe of Feeling (a). 


Aving ſpent ſo much Time upon the other 
Senſes, and therein given ſuch ample Proofs 

of the infinite Creator's Wiſdom z I ſhall but briefly 
take Notice of two Things relating to this laſt 
, One 


8 th. „ thts. hon I _— 1 1 *** _—Y 


(a) Malpight is of this Opinion, that as Taſte is performed 
hy the Papilla in the Tongue, ſo is Feeling by ſuch like Papille 
er the Skin, From ſeveral Diſſections, and other Obſer- 
vations, he thus concludes, Ex his ex ſimilibus videbatur ani- 
mus abund? certior redditus, earundem Papillarum pyramida- 
lium copiam, quas alias in Lingua deſcripſi, in lotis preciput 
acquiſitiori Tactui dicatis reperiri, eodem progignt nervoſo & 
cuticulari corpore, ſimulque circum volvi reticulari involu- 
cro, & extimam cuticulam, veluti ultimum terminum at- 
tin gere. Microſcopio quilibet in mand, dorſo pro ſudore 
orifitia quedam miro ordine diſperſa intueri poteſt, circa que 
frequent ia quadam capitula aſſurgunt ; hee verd ſunt Hapil- 
larum fines, dum à cute aſſurgentes interpoſitum ſuperant rete, 
fumnlque extimam  enticulam, Hac repetitis ſettionibus depre- 
hendi; ex quibus non improbabiliter deducam, ſicuti ex elatio- 
ibu papillis woos in Lingud, Guſtis Organen elicitur, 
en COpiord harum Papillernum congerie woman i er- 
ganir, abi maximi animalia Tatlhs motione afficiuntur, <— 
4 adaqualum 


4 
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One is its Organ, the Nerves. For as all Senſa- 
tion is performed by the Nerves (0), and indeed the 
other Senſes (performed by Nerves) are a kind of 
Feeling! ſo is this Senſe of Feeling performed by 
Nerves likewiſe, ſpread in the moſt incomparable, 
curious Manner throughout the whole Body, But 
to deſcribe their Origine in the Brain, and Spinal» 
Marrow, their Ramitications to all the Parts z their 
Inoſculations with one another; and other Matters; 
whereby not only the Senſe of Feeling is perform'd, 
but alſo animal Motion, and an admirable Conſent 
and Harmony of all the Parts of the Body is effect- 
ed: (To deſcribe, I ſay, theſe Things) would take 
up roo much Time, and I have already, and ſhall, 
as I go along, give ſome Hints thereof. 

The other Thing 1 ſhall take Notice of, is, the 
Diſperſion of this Senſe throughout the Body, both 
without, and within. The other Senſes, I have ob- 
ſerv'd, are ſeated in the very beſt Place for the 
Relief and Comfort, the Guard and Benefit of the 
Animal. And foraſmuch as it is neceſſary to the 
Being, and well-being of the Body, that every 
Part ſhould be ſenſible of Things fate, or Things 
prejudicial to it ſelf; therefore it is an admirable 
Contrivance of the great Creator, to diſperſe this 


—_— —_ 


adequatum Tatths organum ſufficientty haberi, Malpig. de ex- 
tern. Tat. Org. p. 26. Conſul. quoque ejnſd. Vit. p.28. 

Theſe Obſervations of Malpighi, our late curious and dili- 
gent Mr. Cowper hath confirmed, and given us very elegant 
Cuts both of the Skin, and the Papille, and the Nerves, 
Glands, exc. under it, from Microfcopical Obſervations. Vid, 
Cowper's Anat. Introd. and Tab. 4. 

(% Although the Eye be the uſual Judge of Colours, yet 
ſome have been able to diſtinguich them by their Feeling. 
Widam fuit qui venit ad M. Duc. Hetruriz alam qui colores 
per Tatinm cognoſcebat. Pro experimento velum /ericum, uni- 
formiter textum, c pluribus coloribus tinetum, offerebatur, & 
veraciter de colore in ſingulis partibus judicabat, Grimald: de 


Lum, & Col. prop. 43: 5. 39, 
Senſe 
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Senſe of Feeling throughout every Part (c); to di- 
ſtinguiſn between Pleaſure and Pain; Things ſalu- 
tary, and Things hurtful to the _y 

Thus in the five Senſes of Animals, we have an 
OEconomy worthy of the Creator, and manifeſtly 
demonſtrating his Power, Wiſdom and Indulgence, 
For whether we conſider the Mechaniſm of the 
Organs, or the great Uſe and Convenience of each 
Senſe, we find it noble and grand, curious and ar- 
tificial ; and every way wort | 
ker, and beyond the Wit and Power of any Thing 
but a GOD: And therefore we muſt even deny our 
Senſes, by denying them to be God's handy-work. 

And now from thoſe chief Machines of animal 
Performances and Enjoyments, the five Senſes; let 
us paſs to another Thing in common to all the Sen- 
fitive Creatures, which is Reſpiration, 


(e) Tactat autem toto corpore aquabilittr fuſus eft, ut omne: 
iftus, omne/que nimios & fregoris, & caloris appulſus ſentire 
| poſſimns, Cicer, 61 00 

Tattns ſenſur omnibus eft, etiam quibus nullus alins ; nam 
reis, & terreſtribus Vermibus quoque, Exiſtimaverim om - 
nibus ſenſum er Guſtatiis eſſe, Cur enim alios alia 4 45 
2 in quo wel pracipua Natura architectio. Plin, Nat, 

„10. e. 71. 
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CHAP. vn. 
Of Reſpiration. 


F all the Acts of Animal Life, this is one of 

the chief, and moſt neceſſary. For whatſo« 

ever hath Animal Life, hath alſo the Faculty of Re- 

ſpiration, or ſomewhat equivalent thereto (a). N. 
| c 


— 
— * „* ©. at a 


—— 


(a) The Uſes aſſign'd to Reſpiration by all the Anatomiſts 
before Malpright's Diſcoveries of the Structure of the Lungs, 
are ſo various, and many of them ſo improbable, that it 
would be frivolous to recount them. But the more eminent 
modern Anatomiſts aſſign theſe Uſes. Willis thus ſums up his 
Opinion, Precipua Pulmonum functio, & uſus ſunt, ſanguinem 
& aerem per totas partium compages, intimoſque receſſus, atq; 
duftus quoſque minutiſſimos traducere, & ubique invicem com- 
mittere; in eum nempe finem, ut ſanguis venoſus à circuitu 
redux, & chymo recenti dilutus, tum perſectiùs miſcea- 
tur & velat ſubigatur, tum pot iſſimum ut ſecundùm omnes ſuas 
partes ab aire nitreſo de novo accendatur. Pharmaceut, P. 2, 
8. 1. c. 3. $. 2, Mayow ſaith rightly, that one grand Uſe of 
— — is, Ut cum aire expulſo, etiam vapores © ſanguine 
exbalanter, ſimul. exſufflentur, And as for Inſpiration, that it 
coveyeth a nitro-acrial ferment to the Blood, to which the 
Aaimal- Spirits are owjog, and all Muſcular-Motion, - Mayow 
dt Reſpir, p. 22, S. mea Edit, 

Somewhat of the Opinion of theſe two laſt cited, if I mi- 
ſtake not (it being long ſince I read their Tracts, and have 
them not now at hand,) were Ent, Sylvins, Stuammerdam, 
Diemerbroek, and my Friend Mr, Ray in an unpubliſhed Tract 
of his, and in his Letters now in my Hands. 

But our Dr. Thurſton, for good Reaſons, rejects theſe from 
— principal Uſes of Reſpiration, and thinks, with great 
Reaſon, the principal Uſes to be to move, or paſs the Blood 
from the right to the left Ventricle of the Heart, Upon 
which account Perſons hanged, drowned, or ſtrangled by 
Catarrhs, ſo ſuddenly die, namely, becauſe the Circulation of 
their Blood is topped. For the ſame Reaſon allo it is, that 
Animals die ſo ſoon in the Air-Pump. Among other Proofs 
he inſtanceth in an Experiment of Dr. Croon, Proſeſſ. Greſh, 
Which he made before our R. 2 by ſtrangling a Pullet, fo 

4 that 
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deed ſo congenial is this with Life, that Breatb 
and Life are in Scripture Phraſe and Common 
= bo Speech 


3 * lth. 2 


+ 


—— 


that not the leaſt Sign of Life appear'd ; but by blowing 
Wind into the Lungs through the Trachea, and ſo ſetting the 
Lungs a playing, he brought the Bird to Life again. Ano- 
ther Experiment was once tried by Dr. Walter Needham, de- 
fore Mr. Boyl, and others at Oxford, by hanging a Dog, {6 
that the Heart ceaſed moving. But haſtily opening the Dog, 
and blowing Wind into the Ductus Pecquetianus, he put the 
Blood in Motion, and by that means the Heart, and ſo te- 
covered the Dog to Life again, V. Thurſton de Reſpir, U. 
p. Go, and az. med Edit. 

Such an * as Dr. Croon's my Friend, the late 
juſtly renowned Dr. Hook ſhewed alſo our R. 8. He cut + 
way the Ribs, Diaphragm, and Pericardinm, of a Dog ; alſo 
the top of the Wind-Pipe, that he might tie it on to the Noſe 
of a Pair of Bellows; and by blowing into the Lungs, he te- 
ſtored the Dog to Life; and then ceaſing blowing, the Dog 
would ſoon fall into dying Fits; but by blowing again, he re- 
covered; and ſo alternately would die, and recover, for x 
conſiderable Time, as long, and often as they pleaſed, Phi 
loſ. Tranſ. No. 28. 

or the farther Confirmation of Dr. Thurſton's Opinion, 
the ingenious Dr. Muſgrave cut off, and cloſe ſtopped up the 
Wind-Pipe of a Dog with a Cork, and then threw open the 
Thorax; where he found the Blood ſtagnating in the Langs, 
the Arteria Pulmonaris the right Ventricle and Auricle of the 
Heart, and the two great Trunks of the Cave, diſtended with 
Blood to an immenſe Degree; but at the ſame Time, the V. 
na Pulmonarir, the leſt Ventricle and Awricle of the Heart in 1 
manner empty, hardly a ſpoonful of Blood therein, Philo/, 
Tranſ. No. 240. Or both the Experiments may be together 
met with in Zowth, Abridg. Vol, 3. p. 66, 67. | 

This Opinion of our learned Thurſton, the late learned Ft- 
mullerus eſpouſed, who being particular in reckoning up the 
Uſes of Reſpiration, I ſhall therefore the more largely cite 
him, Reſpiration, ſaith he, ſerves, 1. A Otfaftum, 2. 4d 
Screatum & Sputationem. 3. Ad Oſcitationem, Tuſſim, Ster- 
nutationem, Emunctionemqus. 4. Ad liquidorum Sorbitionen, 
Suctionemve. 5, Ad Loquelam, Cantum, Clamorem, Riſum, 
Fletum, Flatum, &c. 6. Ad fecum Alvi, Urine, Fatis Mi 
leve, necnon Secundinarum expulſionem. 7, Ad promovenil 
Ventriculi, Inteſtinorum, Latteorumque vaſorum, &c. contenta. 


8. Ad halitus aqueos Sanguinis + pulmonibus, auris opt, exp" 
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Spech taken as ſynonymous Things, or at leaſt 
neceſſary Concomitants of one another. Mo- 


ſes 


—_— 


1 


tt. th. Mt. Io. 


11. 


tandos. 9. Ad Diapnoen. 10. Ad exattiorem Chyli, Lymphes 
que, necnon Sanguini——miſcelam. 11. Ad conciliandum ſans 
quini coccincam rubedinem, & c. 12, Nec morose negabi- 
mus, derem=—pulmones, & ſanguinem illos tranſcurrentem, 
minds calida reddere, &c. 1 5 Quod denique atr ſanguini ſin- 
qulis Reſpirationibus aliquantills ſui parte, admixtus, pauciſſi» 
mas quaſdam in ſpiritunum animalium elaboratione particulas 
mul contribuat. All theſe Uſes, although of great Conſe- 
uence, yet he thinks rather conduce to the Well-Being, than 
te Being of the Animal ; becauſe without any of them, the 
Animal would not ſo ſpeedily die, as it doth by Strangling, or 
in the Air-Pump. He therefore aſſigns a 14, and the prin- 
cipal Uſe of Reſpiration to be, For the paſſing of the Blood 
h the Lungs, that is thrown into them by the Heart, 
Etmull. Difſert. 2, c. 10. f. 1. & 16. 

But the late Dr. Drake, with great Ingenuity and Addreſt, 
= a Perſon ſo conſiderable for his Years, as he was in his 

ime,) not only eſtebliſh'd this Notion of Reſpiration, but 
alſo carries it farther, making it the true Cauſe of the Dia- 
ſole of the Heart; which neither Borelli, Lower, or Cowper, 
much leſs any before thoſe great Men, have well accounted 
for, That the Heart is a Muſcle, is made evident beyond all 
doubt by Dr. Lower, And that the Motion of all Muſcles 
conſiſts in Conſtriction, is not to be doubted alſo, By which 
means the Syſtele is eaſily accounted for. But foraſmuch as 
the Heart hath no Anragonifi- Muſcle, the Diaftole hath pur- 
tled the greateſt Wits, But Dr. Drake with great Judgment, 
and much Probability of Reaſon, maketh the Weight of the 
Incumbent Atmoſphere to be the true Antagoni/t to all the 
Muſcles which ſerve both for ordinary Inſpiration and the 
Conſtriction of the Heart, The Particulars of his Opinion 
may be ſeen in his Anatomy, l. 2. c. 7. And in Phileſ, 
Tranſ. 181. 

And 1 remember when I was at the Univerſity, my moſt 
Ingenious and learned Tutor Dr. Wills, when he read Ana- 
ny to us, was of Opinion, that the Lungs were blown up 
by the Weight of the incumbent Air, and repreſented the 
manner of Reſpiration in this manner, viz. He put a Bladdet 
into a Pair of Bellows, turning back the Neck of the Blad- 
der, and tying it faſt, ſo that no Air might enter in betweeti 
the Bladder and Bellows. This being done, when the Bel- 
lows were opened, the Bladder would be blown up by the 
Weight of the incumbent Air; and when ſhut, the Alt 
would be thereby preſſed —_— of the Bladder, ſo ** to 
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ſes (b) expreſſeth animal Life, by [The Breath of 
Life]. Saith he, Cen. vii. 21, 22. All Fleſh that no. 
wed on the Earth, Fowl, Cattle, Beaſt, creeping 


Things, and Man; all in whoſe Noſtrils was the 


Breath of Life in the dry Land died. So the Pals 
miſt, P/al. civ. 29. Thou takeſi away their Breath, 
they die. So grand an Act therefore in common to 
all Animals, may juſtly deſerve a Place in this Sur 
vey of the Works of God in the animal Kingdom, 
And here I might launch out into an ample De- 
ſcription of all the Parts miniſtering to this neceſſa- 
ry Act, and ſhew the curious Contrivance and ar- 
tificial Structure of them; but a tranſient View 
ſhall ſuffice, | might begin with the ourward 
Guards, the Noſe and Mouth; but theſe have been 
already touched upon. But the exquiſite Mecha— 
niſm ot the Laryix, its Variety ot Mulcles, its 
Cartilages, all ſo cxquiſitely made for the Purpoſe 
of Reſpiration, and forming the Voice (c), are very 
| admirable: 


i ——. — 


blow the Fire, This Experiment I take Notice of here; be- 
cauſe (beſides the Illuſtration it gives to Reſpiration) that great 
Genius ſeems to have had a truer Notion of this Phenomenon, 
than was very common then, viz. about the Year 1677 or 
78; as alſo, becauſe I have in ſome Authors met with the 
ſame Experiment, without mention of Dr. Wills, whoſe | 
take it to have been. 

Another Uſe of great Conſideration, the already commend- 
ed Dr. Cheyne aſſigns; namely, to form the elaſtick Globules 
of which the Blood principally conſiſts, without which there 
would be a general Obſtruction in all the capillary Arterics, 
Cheyne's Phil. Prin. of Nat, Rel. or Harris's Lex. Tech. in Lungs. 

(6) Gen. ii. 7. vi. 17. and vii. 15. | 

(c) Becauſe it would, be endleſs to ſpecify the curious Me- 
Chaniſm of all the Parts, concurring to the Formation of the 
Voice; I ſhall therefore for a Sample note only two Things, 
I. There are thirteen Muſcles provided for the Motion of the 


five Cattilages of the Larynx, Gibſ. Anat. I 2. c. 14, a Sign of 


the careful and elaborate Proviſion that is made for the Voice. 
2. It is a prodigious Faculty of the Glottit, in contracting and 
Gilating it ſelf with ſuch Exquiſiteneſs, as to form all _ 
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admirable: And no leſs ſo is the Tongue (d), which 
miniſters to that, and many other Ules too, 

Next, the Fabrick of the (e) Trachea deſerves 
eſpecial Remark. Its Valve, the Epiglottis on the 


Top, 


— — 


— 


For (as the ingenious Dr. Keil ) ſuppoſing the greateſt Di- 

wee of the two Sides of the Glottis, to be one tenth Part of an 
Inch in r 11 Notes, (to which the Voice eaſily reather ;) 
this Line muſt be divided into 12, Paris, each of which gives the 
Aperture requiſite for ſuch a Note, With a tiriain Strength. 
But if we conſider the Sub-diviſion of Notes, into which the Voice 
tan run, the Motion of the Sides of the Gloitis is till vaſtly ni- 
ter. For if two Chords ſounding exattly Uniſons, one be ſhort« 
med, 45-5 Part of its Length, a juſt Ear will perceive the 
Diſagreement, and a good Voice will ſound the Difference, which 
is Her Part of a Note, But ſuppoſe the Voice can d vide a Note 
into 100 Parts, it follows that the diſſerent Apertures of the 
Glottis aftually divide the tenth Part of an Inch into 1100 
Parts, the Effett of each of which produces a ſenſible Alteration 
won a good Ear, But becauſe each Side of the Glottis moves 
juſt equally, therefore the Diviſions are juſt double, or the Sides 
of the Glottis, by their Motion do actually divide one renth Part 
of an Inch into 2400 Parts, Keil's Anat, c. 3. Sect. 7, 

(d) Among the Inſtruments of Speech, the Tongue is a ne- 
cellary one; and ſo neceſſary, that it is generally thought no 
Speech can be without it. But in the third Tome of the E- 
phem, Germ. is publiſhed, Jac. Rolandi Agloſſoſtomographia, ſi- 
ve Deſcriptio Oris ſine Lingua, quod perſectè loquitur, & reli- 
quas ſuas funttiones naturaliter exercet. The Perſon deſcribed 
ts one Pet. Durand, a French Boy of eight or nine Years old, 
who at five.or ſix loſt his Tongue by a Gangrene, occaſioned 
the Small-Pox. Notwithſtanding which, he could (as the Ti- 
tle ſaith) ſpeak perfectly, as alſo taſte, ſpit, ſwallow, and chew 
his Food; but this latter he could do only on that Side he put 
it into, not being able to turn it to the other Side his Mouth. 

In the ſame Tract, Chap. 6. is this Obſervation of ventrilo- 
quous Perſons, Memini me a quodam ſat celebri Anatomico au- 
diviſſe, dum de duplicatura Mediaſtini ageret, ſs Membrana iſta 
duplex naturaliter unita in duas partes dividatur, loguelam qua- 
ſ ex peflore procedere, ut circumſtantes credant Damoniacum 
bunc, aut Sternomythum. 

(e) The Variation of the Wine-pipe is obſervable in every Crea- 
ture, according as it is neceſſary for that of the Voice, In an 
Urchin, which hath a very ſmall Voice, tis hardly more than 
membranous, And in a Pigeon, which hath a low and ſoft 

: L 3 Now 
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Top, to fence againſt all Annoyances its cartilagi. 
nous Rings (F) nearly environing it, with its mem. 
branous Part next the Gullet, to give the freer Paſ. 
ſage to the Deſcent of the Food. And Laſtly, It, 
inner Tegument of exquiſite Senſe to be readily af. 
fected with, and to make Efforts againſt every 
yung that is hurtful or offenſive z theſe, I ſay, do 
all juitly deſerve our Admiration, 
nd vg leſs * are the Parts farther with. 
„ the Yeſicule (g), with their — 
cular 
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Note, 'tis partly cartilaginous, and partly membranous, In an 
Owl, which hath a good audible Note, 'tis more cartilaginous; 
but that of a Jay, hath hard Bones inſtead of Cartilages ; and 
ſo of a Linnet: Whereby they have both of them a louder and 
ſtronger Note, &c. 

The Rings of the Wind-pipe are fitted for the Modulation of 
the Voice : For in Dogs and Cats, which in the Expreſſion of 
divers Paſſions uſe a great many Notes, (as Men do,) they are - 
pen and flexible, as in Man. Whereby all, or any of them art 
dilated, or contracted, more or leſs, as is convenient for a high- 
er or deeper Note, &c. whereas in ſome other Animals, a in 


the Japan-Peacock, which uſeth hardly more than one ſingle 


Note, they are entire, &c. Grew's Coſmolog. Sacr. Book l. 
Chap. 5. $. 9, 10. 

(F) It is a farther manifeſt Indication of ſingular Deſign in 
the cartilaginous Rings of the aſpera Arteria, that all the Way 
where they are contiguous to the Oeſophagus, they are mem- 
branous, to afford an eaſie Paſſage to the Food; but after that, 
in the Bronchi; they are, ſome compleatly annular, ſome tti- 
angular, exc. And another obſervable is, the lower Parts of 
the ſuperior Cartilages, receive the upper Parts of the inferi- 
or, in the Bronchi; whereas in the aſpera Arteria, the Carti- 
Jages run and remain parallel to one another; which is a no- 
ble Difference or Mechaniſm in this (in a Manner) one and 
the ſame Part, enabling the Lungs and Bronchi to contract 
themſelves in Expiration, and to extend and dilate themſelves 
in Inſpiration. i 

(s) 1 ſhall not here intrench ſo much upon the Anatomiſt's 
Province, to give a Deſcription of the Lungs, although it be 
a curious Piece of God's Workmanſhip; but refer to Seignior 
Malpigbi, the firſt Diſcoverer of their Veſiculs in 1660, in hit 
we Letten to Bereili de Pulmen, Alſo to Pt. Will's _ 

My 
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lar Fibres (b), as ſome aſſert they have, together 
with the Arteries and Veins, which every where 
accompany the airy Paſſages, for the Blood to re- 
ceive there its Impregnations from the Air. 


PE — . —œ—jõ⁊ emma 


rat, p. 1. 8. t. c. 1. de Reſpir, Orig. & , who #5 he wrote af- 
ter Malpight, ſo hath more accurately deſcribed thoſe Parts! 
and to Mr. Cowper's Anat, Tab. 34, = And it the Reader 
hath a Mind to ſee what Oppoſition Selgnior Malpight's Dis- 
coveries met with at Home and Abroad, and what Contro- 
verfles he had on that Account, as alſo his Cenſures of Dr, 
Willis's Deſcriptions and Figures, he may conſult Malpighi's 
Life written by himſelf, pag. 4. 70 21, 

That the Lungs confilt of Veſicula, or Lobuli of Veſiculs ad- 
mitting of Air from the Brenchi, is viſible, becauſe they may 
be blown up, cleanſed of Blood, and ſo dried, But Mr, Cow- 
per faith, he could never part the Lobuli, (ſo as to make Dr. 
Willis's Fig. 1. Tab. 3. & 4.) ſo that probably the Veſicule are 
contiguous to one another throughout each Lobe of the 
Lungs. And not only Air; but Diemerbroeck proves, that 
the Veſicula admit of Duſt alſo, from two aſthmatick Perfons 
he opened; one a Stone-cutter's Man, the Veſiculas of whoſe 
Lungs were ſo ſtuffed with Duſt, that in cutting, his Knife 
went as if through an Heap of Sand; the other was a Fea- 
ther-driver, who had theſe Bladders filled with the fine Duſt 
or Down of Feathers. 

(hb) There is a conſiderable Difference between Dr. Willis, 
and Etmuller, viz. Whether the Veſicule of the Lungs have 
any muſcular Fibres or not? Ermuller exprefily faith, Nwullas 
Fibras muſculoſas, mulio minus rubicundam Muſculorum compa- 
gem (ſunt enim Veſicula all ide & fere diaphans) in ipſis reperiri. 
ubi ſupr. c. 6. $. 2. And afterwards, $. 3. Pulmones efſe mol - 
les flexileſque muſculoſss fibris ceu proprie explicationis organis de- 
flitutos. But Dr. Willis as expreſſly aſſerts they have muſcu- 
lous Fibres, and aſſigns an excellent Uſe of them; Cellule iſta 
veſiculares, ut nixus pro expiratione contraftivos edant, etiam 
fibras, ut; per Microſcopium plan? conſpicere eſt, muſculares obti- 
nent, ubi ſupr. $. 16. And in the next $, Ur pro data occaſione 
majorem abris copiam exſuffient, aut materiam extuſſiendam ejici- 
ant, fibris muſcularibus donate, ſeſe arctius contrahunt, conten- 
* ſua penitùs exterminant Et enim ordinarie pectoris Sy- 
ſtole, quas muſculorum relaxationes ex parte efficiunt, abrem 
forſan totum à Trachea & Bronchiis, haud tamen & Veſiculis, 
quaque vice ejiciunt : propter has (quoties opus erit) inaniendas, 
Yftotius Pectoris cavitas plurimum anguſtatur, & cellula ipſa 
peſiculures & propriis fibris conftrittis coarctantur. 


L 4 From 


152 Of Reſpiration. Book IV. 


From hence I might proceed to the commodious 
Form of the Ribs (i), the curious Mechaniſm of 
the Intercoſtal-Muſcles (c), the Diaphragm, and all 
the other Muſcles (7) miniſtring both to the or- 
dinary, and extraordinary Offices of Rios, 

ut 
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(9) Circa hos motus | Scil, Pectoris dilatationem, &c.] divini 
Conditoris mechanicen, ad regulas Mathematicas plane adapta- 
tam, ſatis admirari non poſſumus; ſiquidem nulla alia in re 
manifeſtius O Oro yewurlgeiy videtur. Quippe cum pelloris, 
tum ampliatio, tum coarttatio a quibuſdam Muſculis (quorum 
munus unicum eſt contrahere p perſici debeat; res ita inſtitui- 
tur, ut Coſts que thoracis, velut parallelogrammi oblongi verſus 
cylindrum incurvati, latera efformant, in figuram mod? qua- 
dratam, cum angulis rectis, pro pectoris ampliatione; modo in 
rhomboeidem, cum angulis acutis pro ejuſdem contractione, du- 
cantur, &c. Willis, abi ſupr. $. 28. 

Galen having ſpoken of the Parts miniſtring to Reſpiration, 
concludeth, Nihil aſquam a Natura ullo pacto per incuriam, 
ſuiſſe prateritum, qua cum omnia preſentiret & provideret, qua 
ſunt neceſſaria illa, quæ cauſa alicujus extiterunt, conſecutura, 
omnibus inſtaurationes parare occupavit, cujus apparatus copioſa 
facultas admirabilem Sapientiam teſtantur. De uſ. part. l. 5, 
c. 15. See alſo J. 6. c. 1. 

() For the Structure of the Intercoſtals, Midriff, &c. 1 
ſhall refer to Dr. Willis, and other Anatomiſts. But Dr. Drake 
taxeth Dr. Willis with an Error in fancying there is an Oppo- 
fition in the Office of the Intercoſtals, by reaſon that the Fi- 
bres of the external and internal Iatercoſtals decuſſate; that 
therefore the external ſerve to raiſe the Ribs, the internal 
to draw them down. But Dr. Drake is of Steno's, and Dr. 
Mayow's Opinion, that notwithſtanding the Decuſſation of their 
Fibres, the Power they exert upon, and the Motion they 
effect in the Ribs, is one and the ſame. Drake's Anat. l. 2. 
C. J. and1 4. c. 5. Mayow de Reſpir, c. 7. 

(!) Although Dr. Drake and ſome others deny the Inter- 
eoſtals being Antagoniſt-Muſcles, as in the preceding Note, 
yet they, and moſt other Anatomiſts that I have met with, 
attribute a conſiderable Power to them in the act of Reſpira- 
tion, as they do alſo to the Subclavian and Triangular Muſ- 
cles: but the learned Ermuller denies it for theſe three Rea- 
ſons, 1. Quia reſpirando nullam in illis contractionem ſentio, 
1. Jo — ſibi tnvicen non adducuntur, &c. 3. Mis 
gell omnes ab aliis med enarratis muſeulis moventur, fmt 
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But paſſing them by, I ſhall ſtop at one prodigious 
Work of — and manifeſt Contrivance of the 
Almighty Creator, which although taken notice of 
by others (m), yet cannot he eaſily paſſed by in the 
Subject I am upon z and that is the Circulation of 
the Blood in the Fetus in the Womb, ſo different 
from the Method thereof after it is Born, In the 
Womb, whilſt it is as one Body with the Mother, 
and there is no Occaſion, nor Place for Reſpiration, 
there are two Paſſages () on purpoſe for the Tranſ- 
miſſion of the Blood without paſſing it through the 


Lungs. 


ſimul, &c. Intercoſtales itaque, necnon Subclavios Muſculos 
Coſtis, parietum inſtar, ad complenda interſtitia intercoſtalia, 
ſectuſque integrandum, ac Coſtas connectendas, intertectos eſſe, 
probabiliter concludo ; quo munere triangulares etiam ſun- 
gi, rationi con ſentaneum eſt, Etmul. Diſſert. 2. cap. 4. $. 6. 

But as to the Ule of the Triangular Muſcle in Reſpiration, 
we may judge of it, from its remarkable Size, and Uſe in a 
Dog; ot which Dr, Willis gives this Account from Fallopins : 
In Homine parvus aded & ſubtilis iſte [ Muſculus) eff, wt vis 
pro Muſculo accipi queat : in Cane per totum os pectoris proten- 
ditur, & cartilagines omnes, etiam verarum Caſtarum ſterno in- 
oſculatas, occupat: Cujus diſcriminis ratio divinam circa Ant- 
malium fabricas Pro videntiam plant indigitat. Mippe cum hoe 
animal, ad curſus velociſſimos & diu continuandos natum, quo 
ſanguis, dum intenſius agitatur, rite accendatur eventileturque, 
gerem celerrimè & fortuter uti inſpirare, ita etiam exſpirare de- 
bet idcirco propter hunc attum fir miùs obeun. lum (cujus 
in Himine haud magnus eſt uſus) muſculus caninus molem in- 
gentem & tanto operi parem ſortitur. Willis abi ſapr. F. 32, 

(m) Ray's Wiſdom of God in the Creation, p. 343. 

() Mr. Cheſelden, an ingenious and moſt accurate Anato— 
miſt, having ſomewhat particular in his Odſervations about 
the Circulation of the Blood through the Heart of the Fœ— 
tus, I ſhall preſent the Reader with ſome of his Obſervati- 
ons, which he favoured me with the Sight of. The Blood 
(faith he) which is brought to the Heart by the aſcending Cava, 
paſſes out of the right Auricle into the left, through a Paſſage 
called Foramen Ovale, in the Septum [common to them 
both] without paſſing through the right Veniricle (as after the 


Birth ) while the Blood from the deſcending Cava paſſeth _ 
ine 
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. But as ſoon as the Fetus is Born, and be- 
come thereby a perfectly diſtin Being, and breathes 
for it ſelf, then theſe two Paſſages are ſhut up: one 
nearly obliterated, the other becomes only a Liga- 
ment, except in ſome Creatures that are Amphibi- 
aus, or are forced to lie long under Water, in whom 

theſe Paſſages probably remain open (o). 
And now what Action of any rational Creature, 
what is there in a Man's Life, that doth more 
plainly 


K 
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the right Auricle and Ventricle into the pulmonary Artery, and 
thence into the Aorta through the Dutt, betwixt that and the 
pulmonary Artery, called Ductus Arterioſus, whilſt a ſmall 
Portion of the Blood, thrown into the pulmonary Artery paſſeth 
through the Lungs, ne more than is ſufficient to or open the 
. Veſſels. Thus both Ventricles are employed in driv- 

g the Blood through the Aorta to all Parts of the Fœtus, and 
#6 the Mother too, But after the Birth, the Blood being to be 
driven from the Aorta through the Fœtus alone, and not the 
Mother too, one Ventricle becomes ſufficient, whilſt the other it 
employed in driving the Blood through the Lungs, the Ductus 
Atterioſus being ſhnt up by meant of the Alteration of its Poſiti- 
on, which happens to it from the raiſing the Aotta by the Lung: 
when they become _ Aſter that the Blood is thus driven 
into the Lungs, in its return it ſhuts the Valve of the Fora» 
men Ovale 4 77 the Foramen it ſelf, to whoſe Sides it ſoon 
adheres, and} oþs wp the Paſſage, The Ductus Arterioſus, 
or Ductus Arterioſus in Ligamentum verſus, is ſeldom ro be 
Alſterned in adult Bodies, but the Figure of the Foramen O 
vale is never obliterated, 

(e) It hath been generally thought to be not improbable, 
but that on ſome Occaſions the Feramen Ovale may remain 
open in Man. In a Girl of four of five Years of Age, Dr. 
Gonner found it but half cloſed, and in the Form of 4 Creſ⸗ 
cent, And he thinks ſomewhat of this kind might be in the 
Perſon whoſe Skeleton Was found to have no Joynts in the 
Back-Bone, Ribs, &e, Of Which a Defeription, with Cuts, 
may be found in Phil, Tran. Ne, 315, and more largely if his 
Difſort, Med, BHV de flupendos Offiuam reality, Where he adds 
to the Girl, in whom the Fer, Ov. Was not (hut, s like Ob- 
fervation of another Girl he opened at Oxford of three Years 
Old, in 4 Foramen ovale for erat seum, in medio ba. 


men, gu foramine, per gud Turundam fabi? tranſmiſh, 1140 
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plainly ſhew Defign, Reaſon, and Contrivance, 
than this very Act of Nature doth the * 


1 
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\pervium, pag. 30. So Mr. C (than whom none more 
accurate and a better Judge) faith, I have often found the Fo- 
ramen Ovale oben in the Adult. Anat. Append. Fig. 3. But 
Mr. Cheſelden is of a different Opinion. Of which in the 
following Note. 

From ſomewhat of this Cauſe I am apt to think it was 
that the Tronningholm Gardiner eſcaped drowning, and ſome. 
others mentioned by Pechlin. His Stories are, Hortulanus 
Tronningholmenſis etiamnum vi vent, annos natus 65, pro ills 
atate ſatis adhuc valens & vegetus, chm ante 18 annos, alii is 
aquas delapſo opem ferre vellet, forte fortuna e ipſe per glaciers 
incautius procedens, aquas incidit 18 ulnas proſundas : ubi ille, 
corpore erefto quaſi ad perpendiculum, pedibus funde adhaſit. 
Conſlitit ſic per 16 horas, antequam produceretur in anrass 
Dixit autem, fimul ac infra aquarum ſuperfitiem ſuit demer- 
ſur, flatim obriguiſſe totum, &, ſi quem tum habuit motum & 
12 amiſiſſe, niſi quod ſonantes Stockolmii campanas etiam 
ſub aquis obſcuriks percipere ſibi ſit viſus. Senſit etiam, flatim 
ſeſe velut veſiculam ori applicaſſe, aded ut aqua nulla 0; pene* 
traverit, in auret verd tranſitum, etiam ſentiente ills, Habu 
rit; atque inde auditum ſuum debilitatum aliquandiu eſt, Hoe 
flatu dum 16 horas permanſit fruſtra queſitts, tandem repertumy 
tonto in caput infixo, cut etiam fie us ſe habuiſſe dixit, fun- 
do extraxerunt, ſperantes ox more ant perſuaſions gentit ravi- 
flurum oft, Itaque pannis linteiſque produttum obvolvunt, ns 
ate admitti poſſit pernicieſns ſuturus ſubito illapſu : enſleditum 
ſie ſatis ab aire 11 ſenſim que tepidiori loto admovent mox 
talidis adorinntur faſtiir, fritant, radunt, & ſufflaminatum 
tot horis ſanguinis a 1 \ ny motum negotiord Ita operd redu- 
twnt : denique antapopleFlicis & genialibus liquoribus vita red» 
dunt & priſtine mobilitati. Retulit it atque offendit ſt et- 
num in capite tirenmſerre veſtigia violentia à tente iat, &@ 
tiphalalgits vexars gravifimii. Et propter hunt ipſum taſunm, 
FAligiosts A popularibus, & haſuſte rel teſtibut probatum, Serge 
hne Regius matris muniftentid & GHHHO 175 dona 


HG wm een, Frintii uαuαt ů ,t 
Genſignatam manu habe; Hiſloriam H. Tilaſfii, Biblioth. Reg. 
Prafictli, qui teſlatus off ft pronoviiſe mulierem, gue trot %, 
Ales fu agu baſit, e fimilem in modum, quo Hortnlanui ile, 
ceſuſeitata, adbue dum luci len, fruit ur 12 Avcadir Nob, 
Burmann Ade, qui confoſſns oft, — ſt iy 7 e 
re 


we Of Reſdiration, Book Iv. 
and Deſign of the great GOD of Nature? What is 
Thought and Contrivance, if this be not? Namely, 
That there ſhould be a temporary Part in the Body, 
made juſt for the preſent Exigence; to continue 
whilſt there is occaſion for it, and to ceaſe when 
there is nonez in ſome Creatures to remain always, 
by Reaſon of their amphibious Way of Living, and 
in Land-animals (purely ſuch) to ceaſe ? 

Another excellent Contrivance, a-kin to the laſt, 
is, for the Preſervation of ſuch Creatures whoſe oc- 


parochia Pithoviee conclonem frequent Ad funebrem, in qud, 
dum ata recenſeret Prate Semis tnſuſdam ſoeptnagenarit Auf, Jo. 
NE ana (HAVE e ere COnflonatrorit, um cum, Advle(- 
tentem 17 annorum, aquis ſnbmerſum, 7 demum bebdomadd 
(rem prodigioſam ! ) extrattum ad 4 rediifſe vivum & intolu- 
mem, Pechlin, de Aer, & Alm, def. e. 10, 

Shall we to this Cauſe, or to the Oflification, or more 
than ordinary Strength of the Wind-Pipe, attribute the Re- 
covery to Life of Perſons hanged? Of which Pechlin gives 
an Inſtance that fell under his own Knowledge, of a Woman 
hanged, and in all Appearance dead, but recovered by a Phy- 
elan accidentally coming in, With a plentiful Adminiſtration 
of Spir, Sal. Armen. Pechl. ib, c. 7. And the Story of Anne 
Green, executed at Oxford, Dee. t4. t650, is Nill well remem- 
bered among the Seniors there, She was hanged by the Neth 
near half an Hour, ſome of her Friend: in the mean Time 
thumping her on the Breaft, other: hanging with all their Weight 
— her Legi, ſometimer lifting her " and then pulling her 

own again with a ſudden Firk, thereby the ſooner to diſpatch 
ber out of her Pain: as her rome Account wordeth it, At- 
ter the was in her Coffin, being obſerved to breath, a luſly 
Fellow ſtamped with all his Force on her Breaſt and Stomach, 
to put her out of her Pain, But by the aſſiſtance of Dr Peity, 
Dr. Willis, Dr, Bathurſt, and Dr. Clark, ſhe was again brought 
to Life, I my ſelf ſaw her many Years after, after that ſhe 
had (I heard) born divers Children, The Particulars of her 
Crime, Execution and Reſtauration, ſee in a little Pamphlet, 
called News from the Dead, written, as I have been intorm- 
ed, by Dr. Bathurſt, (afterwards the moſt vigilant and learn- 
ed Preſident of Trinity. College, Oxon,) and publiſhed in 
165. with Verſes upon the Occaſion, 
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caſions frequently neceſſitate them to live without, 
or with but little Reſpiration: Fiſhes might be 
named here, whoſe Habitation is always in the 
Waters; but theſe belong to an Element which L 
cannot at preſent engage in. But there are man 

Animals of our own Element, or partly ſo, whole 
Organs of Reſpiration, whoſe Blood, whoſe Heart, 
and other Inſtruments of Life, are admirably ac- 
commodated to their Method of Living: Thus ma- 
ny amphibious Creatures (p), who live in Water 
as well as Air; many Quadrupeds, Birds, Inſects, 
and other Animals, who can live ſome Hours, Days, 
en, whole Winters, with little or no Reſpiration, 
0 a Torpitude, or fort of _ or middle State 
between Life and Death : 'The Proviſion made for 
theſe peculiar Occaſions of Life, in the Fabrick of 
the Lungs, the Heart, and other Parts of ſuch 
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(p) The Sea-Calf hath the Foramen Ovale, by which means 
it is enabled to ſtay long under the Water, as the Par. A- 
nato. Of which ſee in Book VI. Chap. 5. Note (e). 

But the fore-commended Mr. Che/elden thinks the Foramen 
Ovale is neither open in amphibious Creatures, nor any adult 
Lind-Animals. When 1 firſt (ſaith he) applied my ſelf to the 
Difeftion of Human Bodiet, 1 had no druf of the ſrequent 
Attonntt of the Foramen Ovale being open in Adult: but K 
find finee, that I miſtook the Oftium Venarum Coronariarum 
for the Foramen, The like 1 ſuppoſe Authors have done, who 
aſſert that it i always open in amphibious Animal: : for we have 
made diligent Enquiry into thoſe Animals, and never found it 
open, Neither would that (at they imagine ſerve theſe Crea» 
tures to live under Water, as the Fœtus doth in Utero, unleſs 
the Ductus Arterioſus was open alſo, 

This Opinion of Mr. Che/elden hath this to render it pro- 
bable, that the Offium Venarum Coronariarum is ſo near the 
Foramen Ovale, that without due regard, it may be eaſily 
miſtaken for it. Such therefore as have Opportunity of ex- 
amining this Part in amphibious Animals, or any other Sub- 
jet, ought to ſeek for the Oftinm, whenever they ſuſpeR 
they have met with the Feramen. 


Creatures 
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Creatures (0) is manifeſtly the Work of him, who 
as St. Paul faith (), giverh to all Breath, and Life, 
and all Things. | 


— — — — 


% Of the 1 Conformation of the Heart and Luy 
of Ka 


Tortoiſe, which is an amphiblous Animal, See Book VI. 
5 . Note (b). 
(r Alt: xvil. 25. 
—— — — —— —— 
CHAP, VIII. 


Of the Motion of Animale, 


EXT to the two grand Acks of animal Fife, 
their Senſe er Reſpiration, I (hall conſider 
their Motion, or locomotive Faculty [ whereby they 
convey themſelves from Place te Place, accordi 
to their Occaſions, and Way of Life : And the ad- 

rpoſe, is a plain De- 
monſtration of God's particular Foreſig ty — 
oo „ cial Providence towards all the ani 

orld. 

And here I might view in the firſt Place the 
Muſcles, their curious Structure (a), the nice tack- 
ing them to every Joynt, to pull it this Way, and 
that Way, and the other Way, according to the 
cial Purpoſe, Deſign, and Office of every ſuch 
oint : Alſo their various Size and Strength; — 
arge 


mirable Apparatus to this 


— — — 
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1 
(s) That the Muſcles are compounded of Fibres, is viſi- 
ble enough. Which Fibres, the curious and ingenious Borel- 
hi faith, are cylindraceous ; not hollow, but filled with a 
Kobe pithy Subſtance, after the manner of Elder, as he 
covered by his Microſcopes. Borel, de Mot. Animal, Part f. 
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large and corpulent, others leſs, and ſome ſcarce 
viſible to the naked Eyes all exactly fitted to ev 


Place, and every uſe of the Body, And laſtly, 
might take Notice of the muſcular Motions, both 
involuntary and ſpontaneous (6), 
Next, might ſurvey the ſpecial Fabrick of the 
n 


Bones (e )s mi 


ſtring to animal Motion, Next, I 
might 


Theſe Fibres, he ſaith, are naturally white; but detive 

their Redneſs * from the Blood in them. 

heſs Fibres do in every Muſele, (in the Belly at leaſt of 
the Muſcle,) tun parallel to one another, in « neat orderly 
Form. But they do not at all tend the ſame Way, but lome 
tun allant, ſome longways, ee. geht ts the Actlen or 
Poſition of each teſpeRtive Myſele: The Particulars of Whiths 
and 6f divers other Obſervables in the Muſeles, Would, be-= 
fides Figures, take vp 166 much toom in theſe Notes ; and 
therefore | muſt refer ts the Anatemiſts, particularly %%%, 
borollh, Oawper, Re, 

U The infinite Creator hath generally exertec his Art and 
Care, in the Provifion made by proper Muſcles and Nerves, 
for al the different Motions in animal Bodies, both involun- 
tary, and voluntary, It is a noble Providence that moſt af 
the vital Motions, ſuch as of the Heart, Stomach, Guts, cee. 
are involuntary, the Muſcles acting whether we ſleep or wake, 
whether we will or no, And it is no leſs providential that 
ſome, even of the vital Motions, are partly voluntary, part» 
ly involuntary, as that for Inſtance, of Breathing, which is 
performed both ſleeping and waking ; but can be intermitted 
for a ſhort Time on occaſion, as for accurate hearing any 
Thing, exc. or can be encreaſed by a ſtronger Blaſt, to make 
the greater Diſcharges of the Blood from the Lungs, when 
that any Thing overcharges them. And as for the o- 
ther Motions of the Body, as of the Limbs, and ſuch as 
are voluntary, it is a no leſs Providence, that they are abſo- 
lutely under the Power of the Will; ſo as that the Animal 
hath it in his Power to command the Muſcles and Spirits ot 
any part of its Body, to perform ſuch Motions and Actions 
as it hath Occaſion for. 

(e) Quid dicam de Oſſibus ? que ſubjefta corpori mirabiles 
commiſſuras habent, & ad ſtabilitatem apras, e ad artus fini- 
endos accommodatas, & ad motum, & ad omnem corporis acti- 
enam. Cicer, de Nat. Deor, I. 2. c. 55. 


By 
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By Reaſon it would be endleſs to mention all the Curio. 
ties obſervable in the Bones, 1 (hall for a Sample; fingle out 
fly an Inſtance of two, to manifeſt that Deſign was uſed in 

e Structure of theſe Parts in May. | 

The get mall be in the Back dene, Whith (among many 
Aue wth theſs two Things fematkahſe. f. ths different * 
Artſeulstiens from the other Joynts of the Body: Pot heſe 
Welt vf the Joyars are ſſat and Withal guarded With Aſpeti: 

ſes and HolleWs, Ade fot arching 4d oy | i 
T ig eh and keep the fayhis fen Lunstlens, BYE With: 
al te afford them fuck a Motion, 48 is neceſfary for the Ig 
euryations of the Bady, 3, The difference of its own Jaynts 
in the Neck, Back and Loins, In the Neck, the 4½½ or 
upper Fertebra, as alſo the Dentata, are curiauily made, 
and joynted (differently from the reſt) for the commodious 
and ealie bending and turning the Head every my In the 
Thorax, or Back, the Joynts are more cloſe and firm ; and 
in the Loins, more lax and pliant ; as alſo the Spines are diffe- 
rent, and the Knobs and Sockets turned the quite contrary 
way, to anſwer the Occaſions the Body hath to bend more 
there, than higher in the Back. I ſhall cloſe this Remark 
with the ingenious Dr. Xeil's Obſervation. 

The Structure of the Spine is the very beſt that can be con- 
trived; for had it been all Bone, we could have had no Moti- 
on in our Backs; had it been of two or three Bones articulated 
for Motion, the Medulla Spinalis muſt have been neceſſarily 
bruiſed at every Angle or Joynt ; beſides, the whole would not 
have been ſo pliable for the ſeveral Poſtures we have occaſion to 
put our ſelves in, If it had been made of ſeveral Boxes with- 
out intervening Cartilages, we ſhould have had no more Uſe of 
it, than if it had been but one Bone. If each Vettebra had 
had its own diſtinct Cartilages, it might have been eaſily diſlo- 
cated, And laſtly, The oblique Proceſſes of each ſuperior and in- 
ſerior Vertebra, keep the middle one that it can neither be thruſt 
backwards nor forwards to compreſs the Medulla Spinalis. 
Keil's Anat. c. 5.5.8. 

Compare here what Galen ſaith of the Articulations, Li- 
gaments, Perforation, exc. of the Spine, to prove the Wiſdom 
and Providence of the Maker of animal Bodies, againſt ſuch 
as found fault with Nature's Works ; among which he names 
Diagoras, Anaxagoras, Aſclepiades and Epicurnus, V. Galen. de 
/ Part. L. 12. init. and Chap. rt, oc, alſo L. 13. init. 

2. The next Inſtance ſhall be in one or two Things, where- 
in the Skeletons of Sexes differ, Thus the Pelvis made in 
the Belly by the Hinm, Offa Coxendicis and Pubis, is larger 
in a Female than Male Skeleton, that there may be more 
room for the lying of the Vi/cera and Ferns, So the Car- 
tilage bracing. together the two Offa Prubir, or Shareboner, 
Bartholine . s twice thicker and laxer in Women — 

| 0 


Chap, VIIL of Animas. 161 


might take notice of the Joynts (4), their com- 
pleat Form adjulted to the Place, and Office they 
ate employed in; their Bandage, keeping them 
rom Luxations z the oily Matter (e) to — 

them,; 
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Meg; As alfa is the Cartilage that Heth the 0s germ 16 ity 
Perera i and y io give way ig the Paſſage af the Fetus, 

Angarher canfiderable Difference is in the cartilaginaus Pray 
ductian of the ſeven lang Ribs, whereby they are braced ta 
the Breaft-Rone, Theſe are harder and firmer in Women 
than in Men; the better to ſupport the Weight of the 
Breaſts, the ſucking Infant, exc. 

(4) It is remarkable in the Joynts, and a manifeſt Act of 
Caution and Deſign, 1. That altho' the Motion of the Limbs 
be circular, yet the Center of that Motion is not in a Point, 
but an ample Superficies. In a Point, the Bones would wear 
and penetrate one another ; the Joynts would be exceedingly 
weak, exc. but the Joynts conſiſting of two large Superficies, 
Concave and Convex, ſome furrowed and ridged, ſome like 
a Ball and Socket, and all lubricated with an oily Subſtance, 
they are incomparably prepared both for Motion and Strength. 
2. That the Bones next the Joynt are not ſpungy, as their 
Extremities commonly are, nor hard and brittle, but capped 
with a ſtrong, tough, ſmooth, cartilaginous Subſtance, ſerv- 
ing both to Strength and Motion. | | 

But let us here take notice of what Galen mentions on this 
Subject. Articulorum unuſquiſque Eminentiam Cavitati im- 
miſſam habet : Veruntamen = fortaſſe non aded mirabile eſt : 
Sed ſi, conſiderat4 omnium totins corporis oſſium mutuã connexi- 
one, Eminentias cavitatibus ſuſcipientibus equales ſemper in ve- 
neris; Hoc mirabile. Si enim 140. amplior eſſet Cavitas, laxus 
ſam & in firmus fieret Articulus; ſs ſtrictior, motus difficulter 
feret, ut qui nullam verſionem haberet; ac periculum eſſet non 
parvum, eminentias offium arctatas frangi : ſed horum neutrum 
faftum eſt. Sed quoniam ex tam ſecura conſtructione peri- 
culum erat, nt motiones difficilins fierent, & eminentia oſſium 
extererentur, duplex rurſus auxilium in id Natura molita eff, 
1. Cartilagine os utrumque ſubungens, atque oblinens : alte- 
rum, ipfis Cartilaginibus humorem unttuoſum, velut oleum, 
ſuperſundens ; per quem ſacilt mobilis, & attritu contumax ome 
Mi articulatio Ofſium fatta l. — Ut undique diligenter Ar- 
ticulus omnis cuflodiretur, Ligamenta quadam ex #troque oft 
produxit Natura, Galen de UC. Part. |. f. c. 15. 

(e) For the affording this ny or mucilaginous Matter, 

0 


there are Candle very me! uſly placed near * 
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them, and their own Smoothneſs to facilitate their 
Motion, | 
And laſtly, I might trace the various Nerves 
throughout the Body; ſent about to miniſter to it 
various Motions (f 4 I might conſider their Ori- 
gine (g), their Ramifications to the ſeveral Parts, 
and their Inoſculations with one another, according 
to the Harmony and Accord of one Part with ano- 
ther, neceſſary for the Benefit of the Animal. But 
ſome of thoſe Things I have given ſome Touches up- 


— 


ſo as not to ſuffer too great Compreſſion by the Motion of 
the neighbouring Bones, and * to receive a due Preſſure, 
ſo as to cauſe a ſufficient Emiſſion of the Mucilage into the 
Joynts. Alſo another Thing conſiderable is, that the excre- 
tory Ducts of the mucilaginous Glands have ſome Length in 
their Paſſage from the Glands to their Mouths ; which is a 
good Contrivance, to prevent their Mouths being oppreſſed by 
the Mucilage, as alſo to hinder the too plentiful Effuſion 
thereof, but yet to afford a due Expreſſure of it at all Times, 
and on all. Occaſions, as panticularly in violent and long-con- 
tinued Motions of the Joynts, when there is a greater than 
ordinary Expence of it. See Cowper's Anat. Tab. 79. 

(F) There is no doubt to be made, but that the Muſcles 
receive their Motion from the Nerves, For if a Nerve be 
out, or ſtraightly bound, that goes to any Muſcle, that Mul- 
cle ſhall immediately loſe its Motion, Which is doubtleſs 
the caſe of Paralyticks ; whoſe Nerves are ſome of them by 
Obſtructions, or ſuch like Means, reduced to the ſame State 
as if cut or bound, 

And this alſo is the cauſe of that Namneſi or Sleepineſs we 
find oftentimes, by long ſitting or lying on any Part. 

Neither is this a modern Notion only: For Galen faith, 
Principium Nervorum omnium Cerebrum eft, ex ſpinalis Me- 
dulla.— Ft Nervi a Cerebro animalem virtutem accipinnt — 
Nervorum utilitas eft facultatem Sen- Moti à principio in 
partes diducere, And this he intimates to have been the Opi- 
— of Hippocrates and Plato, De UC, Part. I. x, c. 16. & 

im. 

(gs) Dr. Willis thinks, that in the Brain the Spirits are ela- 
borated that miniſter to voluntary Motion; but in the Cere- 
bellum, ſuch as effect involuntary, or natural Motions ; ſuch 
as that of the Heart, the Lungs, &s, Cerebri Anat, c. 15. 


on 
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on already, and more I ſhall mention hereafter (9), 
and it would be tedious here to inſiſt upon them all, 

I ſhall therefore only ſpeak diſtinctly to the Loco» 
motive Act it ſelf, or what directly relates to it. 

And here it is admirable to conſider the various 
Methods of Nature (i), ſuited to the Occaſions of 
various Animals. In ſome their Motion is ſwift, 
in others ſlow. In ſome performed with two, four, 
or more Legs: in ſome with two, or four Wings: 
in ſome with neither (&), 

And firſt for ſwift or flow Motion. This we find 
is proportional to the Occaſions of each reſpeCtive 
Animal. Reptiles, whoſe Food, Habitation, and 
Neſts, lie in the next Clod, Plant, Tree, or Hole, 
or can bear long Hunger and Hardſhip, they need 
neither Legs nor Wings for their Tranſportation z 


2 8 — P—_ —Y — ENE "Pang * —_ — — — — — — — 


—-— — 


(h) See Book V. Chap. 8. 

( To the foregoing, I ſhall briefly add ſome Examples of 
the ſpecial Proviſion made for the Motion of ſome Animals 
by Temporary Parts. Frogs and Toads, in their Tadpole-ſtate, 
have Tails, which fall off when their Legs are grown out. 
The Lacerta aquatica, or Water-Newt, when Young, hath 
four neat ramified Fins, two on a Side, growing out a little 
above its Fore-Legs, to poiſe and keep its Body upright, 
(which gives it the Reſemblance of a young Fiſh,) which 
fall of when the Legs are grown. And the Nymphe and 
Aurelie, of all or moſt of the Inſects VWted in the Waters, as 
they have particular Forms, different from the Inſects they 
IS} ſo have alſo peculiar Parts afforded them for their 

otion in the Waters: Oars, Tails, and every Part adapted 
to the Waters, which are utterly varied in the Inſects hem- 
ſelves, in their mature State in the Air, 

(%% Jam werd alia animalia gradiendo, alia ſerpendo 4d 
paſtum accedunt, alia volando, alia nando, Cic. de Nat, De- 
or. I. 3, c. 47. 

Compare alſo what Galen excellently obſerves concerning 
the Number of Feet in Man, and in other Animals ; andthe 
wiſe Proviſion thereby made for the Uſe and Benefit of the 
reſpeRtive Animals, De U/. Part. in the beginning of the 
third Book, 


M2 but 
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but their vermicular or ſinuous Motion (performed 


with no leſs Art, and as curiouſly provided for as 
the Legs or Wings of other Creatures: This, I 
ſay,) is ſufficient for their Conveyance. 

Man and Beaſis, whole — require a large 
Room, have accordingly a ſwifter Motion, with 
proper Engines for that Service; anſwerable to 
their Range for Food, their Occupation of Buſi- 
nels, or their want of Armature, and to ſecure 
them againſt Harms (0. 


Bur for the winged Creatures (Birds and Inſects,) 


as they are to traverſe large Tracts of Land and Wa- 
ter, for their Food, for their commodious Habi- 
tation, or Breeding their Young, to find Places of 
Retreat and Security from Miſchiefs; ſo they have 
accordingly the Faculty of flying in the Air; and 
that ſwiftly or ſlowly, a long or ſhort a Time, ac- 
cording to their Occaſions and Way of Life. And 
accordingly their Wings, and whole Body, are cu- 
riouſly prepared for ſuch a Motion; as I intend to 
ſhew in a proper Place (m). 

Another remarkable Thing in the motive Faculty 
of all Creatures, is the neat, geometrical Perfor- 
mance of it. The moſt accurate Mathematician, 
the moſt skilful in mechanick Motions, can't pre- 
ſcribe a nicer Motion (than what they perform) to 
the Legs and Wings of thoſe that walk or fly (7, 


1 


(1) As I ſhall hereafter ſhew, that the indulgent Creator 
hath abundantly provided for the Safety of Animals by their 
Cloathing, Habitations, Sagacity and Inftruments of De- 
fence ; ſo there appears to be a Contemperament of their 
Motion with theſe Proviſions. They that are well armed and 
guarded, have commonly a flower Motion ; whereas they that 
are deſtitute thereof, are ſwifter. So alſo timid helpleſs Ani- 
mals are commonly ſwift ; thus Deer and Hares: But Ani- 


mals endowed with Courage, Craft, Arms, exc. commonly 
have a ſtower Motion. 


(n) See Book VII. Chap. 1. 
) See Book VII. Chap. 1. the end. 
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or to the Bodies of thoſe that creep (o). Neither 
can the Body be more compleatly poiſed for the Mo- 
tion it is to have in every Creature, than it already 
actually is. From the largeſt Elephant, to the ſmal- 
leſt Mite, we find the Body artfully balanced (p). 
The Head not too heavy, nor too light for the rett 
of the Body, nor the reſt of the Body for it (4). 
The Yi/cera are not let looſe, or ſo placed, as to ſwag, 
over-balance, or over- ſet the Body; but well-braced, 
and diſtributed to maintain the æquipoiſe of the Bo- 
dy. The motive Parts allo are admirably well fixed 
in reſpect to the Center of Gravity; placed in the 
very Point, fitteſt to ſupport and convey the Body. 
Every Leg beareth his true Share of the Body's 
Weight. And the Wings ſo nicely are (ct to the 
Center of Gravity, as even in that fluid Medium, 
the Air, the Body is as truly balanced, as we could 
have balanced it with the niceſt Scales. ; 
Bur among all Creatures, none more elegant 
than the ſizing the my of Man, the gauging his 
Body ſo nicely, as to be able to ſtand ere, to 


— 


— — 
— — — 


(o) See Book IX. Chap. 1. Note (c.) 

(p) Siquis unquam alins Opifex, aqualitatis œ proportionis . 
magnam habuit providentiam, cert? Natura habuit in anima- 
lium corporibus con ſormandis; unde Hippocrates eam rectiſſim 
juſtam nominat. Galen, de Uſ. Part. I. z. c. 16. 

() The Make of the Bodies of ſome Water-Fowl, ſeems 
to contradict what I here ſay, the Heads and long Necks of 
ſome, as of Swans, Ducks and Geeſe; and the hinder Parts 
of others, as of the Doucker and More-hen, and ſome other 
Kinds, ſeeming to be too heavy for the reſt of their Body, 
But inſtead of being an Argument againſt, it is a notable In- 
ſtance of, the divine Art and Providence, theſe Things being 
nice Accommodations to their way of Life. Of ſuch as 
have long Necks, ſee Book VII. Chap. 2. Note (i). 

And as for ſuch whoſe hinder Parts ſeem to over-balance 
their foremoſt Parts, whereby they fly with their Bodies in a 
manner erect, this alſo is an excellent Accommodation to 
their wy of Life, which is Diving rather than Flying, Lid. 
Book VII. Chap, 4. Note (k). 


AT i ſtoop, 


— 
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ſtoop, to fit, and indeed to move any way, only 
with the Help of ſo ſmall a Stay as the Feet (r); 
whoſe Mechaniſm of Bones, Tendons and Muſe, 
to this purpoſe, is very curious and admirable, 


— 


V * ” 5 — 


CH AP. IX. 


Of the Place allotted to the ſeveral Tribes 
of Animals. 


Hs diſpatched the Motion of Animals, let 
us in the-next Place conſider the Place which 
the infinitely wiſe Creator hath appointed them to 
move and act, and perform the Offices of the Crea- 
tion in. And here we find every Particular well 
ordered. All Parts of our Terraqueous Globe fit 
for an Animal to live and act in, are ſufficiently 
ſtocked with proper Inhabitants : The watery Ele- 
ment (unfit, one would think, for Reſpiration and 
Life) abounding with Creatures fitted for it; its 
Bowels abundantly ſtored, and its Surface well be- 
ſpread, The Earth alſo is plentifully ſtocked in all 
its Parts, where Animals can be of any Uſe not 

robably the deepeſt Bowels thereof indeed, being 

arts in all likelihood unfit for Habitation and Acti- 
on, and where a living Creature would be uſeleſs in 
the World; but the Surface every where abundant- 
ly ſtored. 

But that which is moſt conſiderable in this Mat- 
ter, and plainly ſheweth the divine Management in 
the Caſe, is, that thoſe Creatures are manifeſtly 
deſigned for the Place in which they arc, and thc 
Uſe and Seryices they perform therein. If all the 


(r) See Book V. Chap, 2. Note (b). 
4. . , Ani: 
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Animals of our Globe had been made by Chance, 
or placed by Chance, or withour the divine Provi- 
dence, their Organs would have been otherwiſe 
than they are, and their Place and Reſidence con- 
fuſed and jumbled. Their Organs (for Inſtance) 
of Reſpiration, of Viſion, and of Motion, would 
have fitted any Medium, or have needed none 
their Stomachs would have ſerved any Food, and 
their Blood, and Covering of their Bodies been 
made for any Clime, or only one Clime. Conſe- 
quently all the Animal World would have been ina 
confuſed, inconvenient, and diforderly Commixture. 
One Animal would have wanted Food, another Ha- 
bitation, and moſt of them Safety. They would 
have all locked to one, or a few Places, taken up 
their Reſt in the Temperate Zones only, and cover- 


ed one Food, the eaſieſt to be come at, and moſt 


ſpecious in ſhew z and ſo would have poiſoned, ſtarv- 
ed, or greatly incommoded one another. Bur as the 
Matter is now ordered, the Globe is equally beſpread, 
ſo that no Place wanteth proper Inhabitants, nor 
— Creature is deſtitute of a proper Place, and all 
Things neceſſary to its Life, Health, and Pleaſure. 
As the Surface of the Terraqueous Globe is co- 
vered with different Soils, with Hills and Vales, 
with Seas, Rivers, Lakes and Ponds, with divers 
Trees and Plants, in the ſeveral Places; fo all theſe 
have their Animal Inhabitants, whoſe Organs of 
Life and Action are manifeſtly adapted to ſuch and 
ſuch Places and Things; whoſe Food and Phy- 
lick, and every other Convenience of Life, is to 
be met with in that very Place appointed it. The 
watery, the amphibious (a), the airy Inhabitants, 

and 


— 
— — 


(a) Eft etiam admiratio nonnulla in beſtiis aquatilibus ii, 
que gignuntur in terra : veluti Crocodili, fluviatileſque Teſtu- 
dings, quadamque Serpentes orta extra aquam, ſimul ac pri- 
mum niti poſſunt, aquam W Vin etiam Anaium 

4 9 v4 
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and thoſe on the dry Land Surface, and the Sub. 
terraneous under it, they all live and act with Pleg. 
ſure, they are gay, and flouriſh in their proper . 
lement and allotted Place, they want neither. for 
Food, Cloathing, or Retreat; which would dwin. 
dle and die, de 155 or poiſon one another, if all 
coveted the ſame Element, Place, or Food. 

Nay, and as the Matter is admirably well order. 
ed, yet conſidering the World's increaſe, there 
would not be ſufficient Room, Food, and other 
Neceſlaries for all the living Creatures, without 
another grand Act of the divine Wiſdom and Pro- 
vidence, which is the Balancing the Number of Indi- 
viduals of each Species of Creatures, in that Place 
appointed thereto : Of which in the next Chapter. 


CHAP. X. 


Of the Balance of Animals, or the due Pro. 


Portion in which the World is flocked with 
them. 


HE whole Surface of our Globe can afford 
1 Room and Support only to ſuch a Number of 
all Sorts of Creatures. And if by their doubling, 

trebling, or any other Multiplication of their 
- Kind, they ſhould encreaſe to double or treble that 
Number, they muſt ſtarve, or devour one another. 
The keeping therefore the Balance eyen, is mani- 
feſtly a Work :of the divine Wiſdom and Provi- 
dence. To which end, the great Author of Life 


_—_— 


ova Gallinis ſape ſupponimus ——— [Pulli] deinde eas [mattes 
relinguunt — & effugiunt, cum primùm aquam, quaſi natu- 
celem domum, videre potuerunt, Cic, de Nat, Deor, J. 3. c. 4. 


hath 


— = 
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hath determined tho Life of all Creatures to ſuch a 
Length, and their Increaſe to ſuch a Number, pro- 
rtlonal to their Uſe in the World, The Lite of 
ome Creatures is long, and their Increaſe but ſmall, 
and by that means they do not over-ſtock the World. 
And the ſame Benefit is effected, where the Increale 
is great, by the Brevity of ſuch Creatures Lives, by 
their great Uſe, and the frequent Occaſions there 
are of them for Food to Man, or other Animals. 
It is a very remarkable Act of the Divine Provi- 
dence, that uſeful Creatures are produced in great 
Plenty (a), and others in leſs. "The prodigious and 
frequent Increaſe of Inſects, both in and out of 
the Waters, may exemplify the one; and 'tis ob- 
ſervable in the other, that Oregtures teſs uſeful, or 
by their Voracity pernicidus, have commonly fewer 
Young, or do ſeldomer bring forth: Of which 
many Inſtances might be given in the voracious 
Beaſts and Birds. But there is one ſo peculiar an A- 
nimal, as if made for a particular Inſtance in our 
reſent Caſe, and that is the Cuntur of Peru (b): A 
Fow! of that Magnitude, Strength and Appetite, as 
to ſeize not only on the Sheep, and leſſer Cattle, but 
even the larger Reaſts, yea, the very Children too. 


Now theſe, as they are the molt pernicious of Birds, 
lo 


* * 


(a) Benigna circa hoc Natura, innocua & eſculenta anima- 
lia fæcunda generavit, Plin. Nat. Hilt. 1. 8. c. 55. 

% Captain J. Strong gave me this Account, together with a 

will- Feather of the [ Cuntur or Condor of Peru.] On the Coaſt 
of Chili, they met with this Bird in about 339 S, Lat. not jar 
from Mocha, an Iſland in the South-Sea, they ſhot it ſit- 
ting on a Cliff, by the Sea-ſide ; that it was 16 Feet from Wing 
to Wing extended; that the Spaniſh Inhabitants told them they 
were afraid of theſe Birds, leſt they ſhould prey upon their 
Children, And the Feather he gate me (\aith the Doctor) 15 
2 Feet, 4 Inches long; the Quill- part 5 4 Inches long, and ( | 
Inch about in the largeſt Part, It weighed 3 dr. 174 gr. and 
li of a dark brown Colour, Dr. Sloang in Phil. Trani, No. 208. 


To 
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ſo are they the moſt rare, being ſeldom ſeen, or 
only one, or a few in large Countries; enough to 
keep up the Speciesz but not to over-charge the 
Wor Id. | ; , 

Thus the Balance of the animal World, iz, 
throughout all Ages, kept even; and by a curious 
Harmony, and juſt Proportion between the In. 
creaſe of all Animals, and the Length of their 
Lives, the World is through all Ages well; but 
not over-ſtored: One Generation paſſeth away, and 
another Generation cometh (c); fo equally in its 
Room, to balance the Stock of the terraqueous 
Globe in all Ages, and Places, and among all 
Creatures; that it is an actual Demonſtration of 
our Saviour's Aſſertion, Mat. x. 29. that the moſt 
inconſiderable, common Creature, Even a Sparrow 
(two of which are ſold for a Farthing) doth not fall 
on the Ground without our heavenly Father. 


— — — — 


To this Account, the Doctor, (in a Letter to Mr. Ray, 
March 31, 1694, with other Papers of Mr. Ray's, in my 
Hands,) adds the Teſtimony of Joſ. Acoſta, I. 4. c. 7. and 
Garcilaſſ. de la Vega, who l. 8. c. 19. ſaith, There are other 
Fowls, call d Cuntur, and by the Spaniards corruptly Condor. 
Many of theſe Fowls having been kill'd by the Spaniards, had 
their Proportion taken, and from End to Fnd of their Wings 
meaſured 15 or 16 Feet. Nature, to temper and allay 
their Fierceneſs, deny'd them the Talons which are given to, the 
Eagle ; their Feet being tipp'd with Claws like a Hen : However, 
their Beat is firong enough to tear off the Hide, and rip up the 
Bowels of an Ox. Two of them will attempt a Cow or Bull, 
and devour him: And it hath often happened, that one of them 
alone hath aſſaulted Boys of ten or twelve Tears of Age, and 
eaten them. Their Colour is black and white, like a Magpie. 
It is well there are but few of them; for if they were many, 
they would very much deſiroy the Cattle. They have on the 
forepart of their Head, a Comb, not pointed like that of a Cock; 
but rather even, in the Form of a Razor, When they come to 
alight from the Air, they make ſuch an humming Noiſe, with 
the fluttering of their Wings, as is qnough to afloniſh, or mals 
# Man 4 

(e) Fecle/. i, 4, | 


This 
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This Providence of God is remarkable in every 
Species of living Creatures ; But that eſpecial Ma- 
nagement of the Recruits and Decays of Mankind, 
ſs equally all the World over, deſerves our eſpe» 
cial Obſervation, In the Beginning of the World, 
and ſo after Noah's Flood, the Longevity of Men, 
as it was of abſolute Neceſlity to the more ſpeedy 
peopling of the new World; fo is a ſpecial In» 
ſtance of the divine Providence in this Matter (4), 
And the ſame Providence appears in the following 
Ages, when the World was pretty well peopled, 
in reducing the common Age of Man then to 120 
Years, (Gen. vi. 3.) in Proportion to the Occaſions 
of the World at that Time. And laſtly, when the 
World was fully peopled after the Flood, (as ir 
was in the Age of Moſes, and fo down to our pre- 
{ent 


—— 


(d) The Divine Providence doth not only appear in the 
Longevity of Man, immediately after the Creation and 
Flood; but alſo in their different Longevity at thoſe two 
Times. Immediately after the Creation, when the World 
was to be peopled by one Man, and one Woman, the Age 
of the greateſt Part of thoſe on Record, was goo Years, and 
upwards. But after the Flood, when there were three Per- 
ſons by whom the World was to be peopled, none of thoſe 
Patriarchs, except Shem, arriv'd to the Age of 500; and on- 
ly the three firſt of Shem's Line, viz. Arphaxad, Salab, and 
Eber, came near that Age; which was in the firſt Century 
after the Flood. But in the ſecond Century, we do not find 
any reached the Age of 240, And in the third Century, (a- 
bout the latter End of which Abraham was born,) none, ex- 
cept Terah, artiv'd to 200 Years: By which Time the World 
was ſo well peopled, (that Part of it, at leaſt where Avraram 
dwelt,) that they had built Cities, and began to he cantoned 
into diſtin Nations and Societies, under their reſpective 
Kings; ſo that they were able to wage War, four Kings a- 
gainſt five, Gen. xiv, Nay, if the Accounts of Arian, Bero- 


ſur, Manet ho, and others, yea, Africanus be to be credited; 


the World was ſo well peopled, even before the Times we 
— of, as to afford ſufficient Numbers for the great Kings 
oms of 4 ria, Egypt, Perſia, &c, But learned Men ge- 
nerally, w th great Reaſon, rejec} theſe as legendary Ac» 
FoUnts, lt 
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ſent Time) the leſſening the common Age of Man 
to 70 or 80 Years (e), yo Age mentioned by Mp. 
ſes, Pſal. xc. 10. this, I ſay,) is manifeſtly an A 
ointment of the ſame infinite Lord that ruleth the 
orld: For, by this Means, the peopled World 
is kept at a convenient Stay; neither too full, not 
too empty, For if Men (the Generality of them, 
I mean) were to live now to 1 Age ol 
969 Years, or only to Abrabam's, long after the 
Flood, of 175 Years, the World would be too 
much over - run; or if the Age of Man was limited 
to that of divers other Animals, to ten, twenty, or 
thirty Years _ the Decays then of Mankind 
would be too faſt: But at the middle Rate menti- 
oned, the Balance is nearly even, and Life and 
Death keep an equal Pace, Which Equality is (6 
great and harmonious, and ſo manifeſt an Inſtance 
of the divine Management, that 1 ſhall ſpend ſome 
Remarks upon it, | 
It appears from our beſt Accounts of theſe Mat- 


ters, 


— — 


—_ 


If the Reader hath a Mind to ſee a Computation of the 
ncreaſe of Mankind, in the three firſt Centuties after the 
lood, he may find two different Ones of the moſt learned 

Archbiſhop Uſher, and Petavins ; together with a Refutation 
of the ſo early Beginning of the Aſſyrian Monarchy ; as alſo 
Reaſons for plating Abraham near 1000 Years after the Flood, 
-+ our * learned Biſhop Stillingfleet's Orig. Sacr. Book III. 

ap, 4. V. 9. 

7 That the common Age of Man hath been the ſame in 
all Ages fince the World was peopled, is manifelt from pro- 
phane, as well as ſacred Hiſtory, To paſs by others: Plato 

lived to the Age of 81, and was accounted an old Man, And 
thoſe which Pliny reckons up, I. 7. c. 48. as rare Examples of 
long Life, may for the moſt Part be match'd by our modern 
Hiſtories ; eſpecially ſuch as Pliny himtelf gave Credit unto, 
Dr. Plot hath given us divers Inſtances in his Hiſtory of Ox- 
fordſhire, c. 1. $. 3. and c. 8. f. 54, and Hiſtory of Srafford- 
ſhire, e. 8. $. 91, e. Among others, one is of twelve Te- 
nants of Mr, 4idd»{ph's, that together made 1000 Yer — 

0 | \ 
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Age, But the moſt conſiderable Examples of aged Perſons a» 
mong us, is of old Parre of Shropſhire, who lived 152 Years 

Months, according to the learned Dr. Harvey's Account; 
and Henry Jenkins of Yorkſhire, who lived 169 Years, accor- 
ding to the Account of my learned and ingenious Friend Dr. 
Tancred Robinſon ; of both which, with others, ſee Loth. 
Abridg. Phil, Tranſ. V. 3. p. 306. The great Age of Parre of 
Shropſhire, minds me of an Obſervation of the Reverend Mr, 
plaxton, that in his two Pariſhes of Kinard/ey and Donington 
in Shropſhire, every ſixth Soul was 60 Years of Age, or up- 
wards, Phil, Tranſ. No. 3 to. 

And if we ſtep farther North into Scotland, we ſhall find 
divers recorded for their great Age: Of which I ſhall preſent 
the Reader with only one modern Example of one Laurence 
who married a Wife after he was too Years of Age, an 
would go out to Sea a Fiſhing in his little Boat, when he 
was 140 Years old ; and is lately dead of no other Diſtem- 
per but mere old Age, faith Sir Rob. Sibbald, Prodr, Hiſl. Nat, 
Seot. p. 44. and |, 3. p. + 

As for Foreigners, the 1 would be endleſs; and 
therefore that of Joh, Orrele (hall ſuffice,, who was as famous 
for his Beard, as for being 2 of Age, He was but 
two Brabant Ells 5 high; and his long grey Beard was one 
Ell long. His Picture and Account may be ſeen in Hm. 
Germ, T. 3. 06/. 163, 

As for the Story Roger Daces tells, of one that lived goo 
Years by the Help of a certain Medicine, and many other 
ſuch Stories, I look upon them as fabulous. And no better is that 
of the Wandring Few, named Joh. Buttadens, ſaid to have been 

reſent at our Saviour's Crucifixion; although very ſerious 

ories are told of his being ſeen at Antwerp, and in France, 
about the Middle of the laſt Century but one; and before in Ann, 
I542, converſed with by Paul of Eitſen, Biſhop of Sleſwick ; 
and before that, viz. in 1228, ſeen and convers'd with by an 
— Archbiſhop's Gentleman; and by others at other 
imes, 

If the Reader hath a Mind to ſee more Examples, he ma 
meet with ſome of all Ages, in the learned Hakewill's Apol, 
þ. 18r, where he will alſo find that learned Author's Opinion 
of the Cauſes of the Brevity and Length of humane Life. 
The Brevity thereof he attributeth to a too tender Education, 
ſucking ſtrange Nurſes, too haſty Marriages ; but above all, 
to Luxury, high Sauces, ſtrong 1 e. The Longe- 
— of the Ancients he aſcribes to Temperance in Meat and 
Drink, —_—_— the Body, the Uſe of Saffron and Honey 
warm Clothes, leſſer Doors and Windows, leſs Phyſick an 
more Exerciſe, +0 


* (/) The 


? 
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ters, that in our European Parts (f), and I belieye 
the ſame is throughout the World ; thar, 'I ſay,) 
there is a certain Rate and Proportion in the Pro. 


pagation of Mankind: Such a Number marry (g) 
ſ 


O 


3 * | *— 1 


2 


 f) The Proportions which Marriages bear to Births, and 
Births to Burials, in divers Parts of Europe, may be ſeen ut 
an eaſy View in this Table: 


cs eee eee Marriages toſgirths to 

Names of the Places. Births: As [Burials ; 
'ngland in general. — . 4 
ondon. 29 


to 4 [12 to 1 
to 3% [126to 1 
to 3% |i'6 to 1 
to 6 f to 1 
to 3% [toto 1 
to . 


antſhire, trom 1569, to 1658, 
liverton in Devon, 1560, to 1649. 
[Cranbrook in Kent, 1560, to 1649. 
Anh in Northamptonſhire tor 118 * 
Leeds in Yorkſhire for 122 Years. 
{Harwood in Yorkſhire 57 Years. 
Upminſter in Eſſex 100 Years. to 46 |r'o8to 1 
Frankfort on the Main in 1095, I tO 37 14 to 1 
Iq middle and Tower Marck in 1698 | T to Ti to 1 
Domin. of the K. of Pruſſia in r608| 1 to 3*7 ty to 1 


AZGHSATNOHE 


Srejlaw in Sileſia trom 1087 to I091. 16 to 1 
Paris in 16070, 1671, 1672, 1 to 4% t“ tot! 


Which Table I made from Major Grawnt's Obſervations 
on the Bills of Mortality; Mr. Xing's Obſervations in the firlt 
of Dr. Davenant's Eſſays; and what I find put together by | 
my ingenious Friend Mr. Zowthorp, in his Abridgment, Vol. 
3. p. 668. and my own Regiſter of Upminſter. That from 
Aynho Regiſter in Northamptonſhire, 1 had from the preſent 
Rector, the learned and ingenious Mr. Waſe: And I was pro- 
miſed ſome Accounts from the North, and divers others Parts 
of this Kingdom; but have not yet received them: Only 
thoſe of Leeds and Harwood in Yorkſhire, from my curious and 
ingenious Friend Mr, Thoreſby. 

(s) The preceding Table ſhews, that Marriages, one with 
another, do each of them produce about four Births; not 
only in England, but in other Parts of Europe alſo, 

And by Mr. King's Eſtimate, (the beſt Computations I ima- 
gine of any, being derived from the beſt Accounts ; ſuch — 


— 
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- 
— , CIS — 


— 


| 


1:5 
i f Ga 


EAA 


j 


Chap. X. F Animals. 175 
ſo many are born, ſuch a Number die; in Propor- 
tion to the Number of Perſons in every Nation, 
County, or Pariſh. And as to Births, two Things 
are very conſiderable: One is the Proportion of 
Males and Females (5), not in a wide Proportion, 
not an uncertain, accidental Number at all Adven- 
tures; but nearly equal. Another Thing is, that a 


few more are born than appear to die, 1n any cer- 
. tain 


— — 


the Marriage, Birth, Burial-AR, the Poll Books, exc. by his 
Eſtimate, I ſay,) about 1 in 104 marry. For he judgeth the 
Number of the People in England, to be about five Millions 
and a half; of which about 41000 annually marry, As to 
what might be farther remarked concerning Marrtages, in re- 
gard of the Rights and Cuſtoms of ſeveral Nations, the Age 
to which divers Nations limited Marriage, exc. it would be 
Endleſs, and too much out of the Way to mention them : 
I ſhall only therefore, for the Reader's Diverſion, take No- 
tice of the Jeer of Lactantius, Mare apud Poetas ſalaciſſimus 
Jupiter deſiit liberos tollere ? Utrum ſexagenarius factus, & ei Lex 
Papia fibulam impo ſuit ? Lactant. Inſtit. I. 1. c. 16. By which 
Lex Papia, Men were prohibited to marry after 60, and Wo- 


men after 50 Years of Age. 


Major Graunt, (whoſe Concluſions ſeem to be well- 
grounded,) and Mr. Xing, diſagree in the Proportions they 
aſſign to Males and Females. . This latter makes in London, 
to Males to be to 13 Females; in other Cities and Market- 
Towns, 8 tog; and in the Villages and Hamlets, roo Males 
to Fe Females, But Major Graunt, both from the London, 
and Country Bills, faith, there arc 14 Males to 13 Females: 
From whence he juſtly infers, That Chriſtian Religion, prohi- 
biting Polygamy, is more agreeable to the Law of Nature than 
Mahumetifin, and others that allow it, Chap. 8. 

This Proportion of 14 to 13, I imagine is co juſt, it 
being agreeable to the Bills I have met with, as well as thoſe 
In Mr, Graunt. In the 100 Years, for Example, of my own 
Pariſh-Regiſter, although the Burials of Males and Females 
were nearly equal, being 636 Males, and 623 Females in all 
that Time; yet there were baptized 709 Males, and but 675 
Females, which is 13 Females to 13˙ Males, Which Ine- 
quality ſhews, not only, that one Man ought to have but 
one Wife; but alſo that every Woman may, without Poly- 
gamy, have an Huſband, if ſhe doth not bar her ſelf by the 
want of Virtue, by Denial, Or, Alſo this n 2 

co 
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tain Place (i). Which is an admirable Proviſion 
for the extraordinary Emergencies and Occaſions 
of the World; to ſupply unheathful Places, where 
Death out-runs Life; to make up the Ravapes of 
great Plagues, and Diſeaſes, and the Depredations 
of War, and the Seas; and to afford a ſufficient 
Number for Colonies in the unpeopled Parts of 
the Earth. Or on the other Hand, we may ſay, 
that ſometimes thoſe extraordinary Expences of 
Mankind, may be not only a juſt ax vena of 
the Sins of Men; but alſo a wiſe Means to keep 
the Balance of Mankind evenz as one would be 
ready to conclude, by conſidering the Afiatict, and 
other the more fertile Countries, where prodigious 
Multitudes are yearly ſwept away with great Plagues, 
and ſometimes Warz and yet thoſe Countries are 
ſo far from being waſted, that they remain full of 


People. 
And 


Males is very uſeful for the Supplies of War, the Seas, and 
other ſuch Expences of the Men above the Women. | 

That this is a Work of the Divine Providence, and not 
a Matter of Chance, is well made out by the very Laws of 
Chance, by a Perſon able to do it, the ingenious and learn- 
ed Dr. Arbuthnot. He ſuppoſeth Thomas to lay againſt John, 
that for eighty two Years running, more Males ſhall be born 
than Females; and giving all Allowances in the Computation 
to Thomas's ſide, he makes the Odds againſt Thomas, that it 
doth not happen ſo, to be near five Millions of Millions, of 
Millions, of Millions to one ; but for Ages of Ages (accord- 
ing to the World's Age) to be near an infinite Number to 
one againſt Thomas. Vid. Phil. Tranſ. No. 328, 

(i) The foregoing Table ſhews, that in Zngland in gene- 
ral, fewer die than are born, there being but 1 Death to 
I 735 Births. But in London more die than are born. So by 
Dr. Davenant's Table, the Cities likewiſe and Market-T owns 
bury r 5] to one Birth. But in Paris they out-do London, 
their Deaths being 1 4 to one Birth: The Reaſon of which! 
conceive 1s, becauſe their Houſes are more crowded than in 
London. But in the Villages of England, there are fewer die 
than are born, there being but 1 Death to 1 ++ Births. And 
yet Major Graunt, and Dr. Davenant, both obſerve, — 
| | er 
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And now upon the whole Matter, What is all 
this but admirable and plain Management? What 
can the maintaining throughout all Ages, and Pla- 
ces, theſe Proportions of Mankind, and all other - 
Creaturesz this Harmony in the Generations of 
Men be, but the Work of one that ruleth the 
World? Is it poſſible that every Species of Ani- 
mals ſhould ſo evenly be preſerved, proportionate 
to the Occaſions of the World? Thar they ſhould 
be ſo well balanced in all Ages and Places, wit hout 
the Help of ＋ 1 Wiſdom and Power? How 
i it poſſible by the bare Rules, and blind Acts of 
Nature, that there ſhould be any tolerable Pro- 
portion z for Inſtance, berween Males and Females, 
either of Mankind, or of any other Creature (4) 
eſpecially ſuch as are of a ferine, not of a dome- 
ſtick Nature, and conſequently out of the Coms 
mand and Management of Man? How could Life 
and Death keep ſuch an even Pace through all the 
animal World? If we ſhould take it for granted, 
that, according to the Scripture Hiſtory, the 
World had a Beginning, (as who can deny it (7) 
or 


. 
# 1 1 


there are more Breeders in London, and the Cities and Mar- 
ket-Towns, than are in the Country, notwithſtanding the 
London-Births are fewer than the Country; the Reaſon of 
which ſee in Graunt, Chap. 7. and Davenant ubi ſupr. p.21. 
The laſt Remark I ſhall make from the foregoing Table; 
ſhall be, that we may from thence judge of the Healthful- 
nels of the Places there mentioned. If the Year 1698 was 
the mean Account of the three Marcks, thoſe Places bid the 
faireſt for being moſt healthful ; and next to them Aynho and 
Cranbrook for Engliſh Towns. - 
(t) Quid loquar, quanta ratio in beſtiis ad perpetuam con- 
ruationem earum generis appareat ? Nam primum alia Mares, 
alis Feemine ſunt, quod perpetuitatis cauſa machinata natura 
ef. Cic. de Nat. Deor. 1. 2. c. 51. | 
(!) Altho' Ariſtotle held the Eternity of the World, yet he 
ſeems to have retracted that Opinion, or to have had a dif- 
Went Opinion when he * his Metaphyſichs; for in his 
| fir 
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or if we ſhould ſuppoſe the Deſtruction thereof by 
Noah's Flood: How is it poſſible, after the World 
Was repleniſhed,) that in a certain Number of Years, 
by the greater Increaſes and Doublings of each 
Species of Animals; that, I ſay, this Rate of Doub- 
ling (m) ſhould ceaſe; or that it ſhould be com- 
penſated by ſome other Means? That the World 
ſhould be as well, or better ſtocked than now it is, 
in 1656 Years (the Time between the Creation 
and the Floodz this) we will ſuppoſe may be done 
by the natural Methods of each Species Doubling 
or Increaſe: But in double that Number of Years, 
or at this Diſtance from the Flood, of 4000 Years, 
that the World ſhould not be over ſtock'd, can 
never be made out, without allowing an infinite 
Providence. 


I con- 


. 
* 
8 . — 
— 4 


firſt Book he affirms, that God is the Cauſe and Beginning of 
all Things; and in his Book de Mundo he faith, There is no 
doubt, but God is the Maker and Conſervator of all Things in 
the World. And the Stoicks Opinion is well known, who 
ſtrenuouſly contended that the Contrivance and Beauty of the 
Heavens and Earth, and all Creatures was owing to a wiſe, 
intelligent Agent. Of which Tully gives a large Account in 
his ſecond Book de Nat. Deor. in the Perſon of Balbus. 
(n) | have before in Note (g), obſerved, that the ordinary 
rate of the Doubling or Increaſe of Mankind is, that every 
Marriage, one with another, produces about four Births ; but 
ſome have much exceeded that. Babo, Earl of Abenſperg, 
had thirty two Sons and eight Daughters, and being invited 
to hunt with the Emperog Henry II. and bring but few Ser- 
yants, brought only one Servant, and his thirty two Sons. 
To theſe many others might be added ; but one of the moſt 
remarkable Inſtances I have any where met with, is that 
of Mts. Honywood, mentioned by Hakewill , Camden, and 
other Authors ; but having now before me the Names, with 
ſome Remarks (which I received from a pious neighbouring 
Deſcendant of the ſame Mrs, Honytverd) I (hall give à mote pat- 
ticular Account than they, Mrs. Mary Honywoed Was Daigh- 
ter, and one of the Co-Heireſſes of Robert Atwatert, Bly; 
of Lenham in Kent, She Was both in 18/7, married ih 
February 1543: at ſixteen Years of Age, to her only 1 


Ser- 
Sons. 
moſt 
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, and 
with 
waring 
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I conclude then this Obſervation with the Pſal- 
miſt's Words, P/al. civ. 29, 30. Thou hide thy Face, 
all Creatures are troubled; thou tateſt away their 
Breath, they die, and return to their Duſt. Thos 
ſendeſt forth thy Spirit, they are created; and thou 
reneweſt the Face of the Earth. 


8 _— Shut ——_—— KC. 
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nA. Xl. 
Of the Food of Animals. 


HE preceding Reflection of the P/aimift, 
T mindeth me of another Thing in common to 
Animals, that pertinently falleth next under Con- 
ſideration, which is the Appointment of Food, men- 


E 


Robert Honywood, of Charing in Kent, Eſq; She died in the 
ninety third Year of her Age, in May 1620. She had ſix- 
teen Children of her own Body, ſeven Sons and nine Daugh- 
ters; of which one had no Ifſue, three died young, and the 
youngeſt was flain at Newport Battle, June 20. 1600. Her 
Grand-Children in the ſecond Generation, were one hundred 
and fourteen; in the third two hundred and twenty eight; 
and nine in the fourth Generation. So that ſhe could fa 


the ſame that the Diſtick doth, made of one of the Das 


burg's Family of Baſil : 
I 2 3 4 
Mater ait Nate, dic Nate, filia 8 
5 
Ut moneat, Nate, plangere Filiolam. 


| 2 $6: 
Riſe ub Daughter, 00 go to thy Danghter, for her Daughters 


5 
Daughter hath a Daughter, Mts. Honywoed was a very pious 
Woman, ulflicted. in her declining Kat with Deſpair, in 
ſome mealure 3 concerning Which, ſome Divities once dif- 
tolirfing with her, the in a Paſſion ſaid, Sht Wat 45 certain! 
damned a; this Glaſt it broken, throwing a Fenice-Glaſk again 
the Ground, which the had then in bet Hand, But the Glass 
eſcaped breaking, 4s credible Witnellay atteſted, 
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tioned in Yer/e 27, 28, of the laſt cited P/alm civ, 
Theſe Creatures] wait all upon thee, that thou may'| 
give them their Meat in due Seaſon. That thou giveſ 
them, they gather ; thou openeſt thy Hand, they are 
filled with Good, The ſame is again aſſerted in P/;l, 
cxlv. 17, 16. The Eyes of all wait upon thee, and thou 
giveſi them their Meat in due Seaſon. Thou openeſt thy 
Hand, and ſatisfieſt the Deſire of every living Thing. 

What the F/almiſt here aſſerts, affords us a glorious 
Scene of the divine Providence and Management, 
Which, (as I have ſhew'd it to concern it (elf in o- 
ther leſſer Things z) ſo we may preſume doth exert it 
ſelf particularly in ſo grand an Affair as that of Food, 
whereby the animal World ſubſiſts: And this will be 
manifeſted, and the Bſalmiſt's Obſervations exempli- 
fied, from theſe ſix following Particulars : 

I. From the 7 and maintaining ſuch a 
large Number of Animals, throughout all Parts of 
the World. 

II. From the proportionate Quantity of Food to 
the Eaters. 

III. From the Variety of Food ſuited to the Va- 
riety of Animals: Or the Delight which various 
Animals have in different Food. 

IV. From the peculiar Food which peculiar Pla- 
ces afford to the Creatures ſuited to thoſe Places. 

V. From the admirable and curious . 
made for the gathering, preparing, and Bigeſtion 
of the Food. And, ä 

VI. and lafily, From the great Sagacity of all Ani- 
mals, in finding out and providing their Food, 

I. It is a great Act of the divine Power and 
Wiſdom, as well as Goodneſs, to provide Food 
for ſuch a World of Animals (a), as every where 


(a) Paſlum animantibus largo c copied natura eum, 4 
Enique apins erat, comparavit, Cic, de Nat, Deor, J. 2. C. 4). 
Ille Deus oft, — qui per totum orbem armenta dimiſit, ui 
= wbique paſim vagantibus pabulum praſtat. Sencc. de 


euel. 1, 4. C. 6. poſſeſs 


Chap, XI, ey Auimalr. 197 


eſs the terraqueous Globe; on the dry Land; 
and in the Sea and Waters; in the torrid and ſro- 
zen Zones, as well as the temperate, That the 
temperate Climates, or at leaſt the fertile Valleys, 
and rich and plentiful Regions of the Earth, ſhould 
afford Subſiſtence to many Animals, may appear leſs 
wonderful perhaps: But that in all other the moſt 
likely Places for Supplics ſufficient Food ſhould be 
afforded to ſuch a prodigious Number, and ſo great 
Variety of Beaſts, Birds, Fiſhes and Inſects; is ow- 
ing to that Being, who hath as wiſely adapted their 
Bodies to their Place and Food, as well as carcfully 
provided Food for their Subſiſtence there. 

But I ſhall leave this Conſideration, becauſe it 
will be illuſtrated under the following Points; and 
proceed, 

II. To conſider the Adjuſtment of the Quantity 
of Food, in Proportion to the Eaters. In all Pla» 
ces there is generally enough z nay, ſuch a Suffici- 
ency, as may be ſtyled a Plenty 2 not ſuch a Su- 
perfluity, as to waſte and corrupt, and thereby an- 
noy the World. But that which is particularly re- 
markable here, is, that among the great Variety of 
Foods, the moſt uſeful is the moſt plentiful, moſt 
univerſal, eaſieſt propagated, and moſt patient of 
Weather, and other Injuries. As the herbaccous 
Eaters, (for Inſtance) are many, and devour much; 
ſo the dryland Surface we find every where almoſt 
naturally carpeted over with Graſs, and other agree- 
able wholſome Plants; propagating themſelves in a 
Manner every where, and icarcely deſtroyuble by 
the Weather, the Plough, or any Art. So likewiſe 
for Grain, eſpecially ſuch as is moſt uſeful, how ea» 
ſily is it cultivated, and what a large Increaſe doth 
it produce? Pim Example of Wheat (b), is a ſuffici- 


ene 
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(b) Tritico nihil oft fartilins : hoc ei natura tribuit, quoniam 


„ maxime alat hominem; wipote chm d modio, þ fit ap1um 
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ent Inſtance in this Matter; which (as that curi. 
ous Heathen obſerves) being principally uſeful to 
the Support of Man, is ea * propagated, and in 
great Plenty: And an happy Faculty that is of it, 
that it can bear either extreams of Heat or Cold, 
ſo as ſcarce to refuſe any Clime. 

III. Another wiſe Proviſion the Creator hath made 
relating to the Food of Animals, is, that various 
Animals delight in various Food (c); ſome in Graſs 
and Herbs; ſome in Grain and Seeds; ſome in 
Fleſhz ſome in Inſccts; ſome in this (4), ſome in 
that; ſome more delicate and nice; ſome voracious 
and catching at any Thing. If all delighted in, or 
ſubſiſted only with one Sort of Food, there would 
not be ſufficient for allz bur every Variety chuſing 
various Food, and perhaps abhorring that which o- 
thers like, is a great and wiſe Means that every Kind 
hath enough, and oftentimes ſomewhat to ſpare. 

It deſerves to be reckoned as an Act of the di- 
vine Appointment, that what is wholeſome Food 


— 


folum — 150 modii reddantur. Miſit D. Auguſto procura- 
gor — ax uno grano (vix credibile dictu) 400 pautis minis ger» 


mina. Miſit r Neroni ſimiliter 340 ſlipulas ex uno grano. 
Plin. Nat. Hiſt, I. 18. c. 1 340 fp p 


(e) Sed illa quanta benignitas Natura, qudd tam multa ad 


veſcendum, tam varia, tam jutunda gignit : peque e un 


tempore anni, ut ſemper e novitate deleflomur & copia, Cic. 
de Nat. Deor. I. 2. c. F3 
(4d) Swammerdam oblerves of the Ephemeron Worms, that 
their Food is Clay, and that they make their Cells of the 
ſame. Upon which occaſion he ſaith of Mobs, that cat 
Wool. and Fur, There are two Things very conſiderable, 1. That 
the Cells they make to themſelves, wherein they live, and with 
which (as their Houſe, Tortoiſe-like) they move from Place to 
Place, they make of the Matter next at hand. 2. That thiy 
feed alſo on the ſame, therefore when you find their Cells, or 
ather Coat; or _ to be made of yellow, green, blue or 
= Cloth, * Ll alſa find their Dung of the ſame Colour. 
yammerd, Ephem. vita. Publiſhed by Dr. Tyſon, Chap. 3: 
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to one, is nauſeous, and as a Poyſon to another; 
what is a ſweet and delicate Smell and Taſte to 
one, is fœtid and loathſome to another: By which 
Means all the Proviſions the Globe affords are 
well 1 qr of. Not only every Creature is well 
provided for, but a due Conſumption is made of 
thoſe Things that otherwiſe would encumber the 
World, lie in the Way, corrupt, rot, ſtink and an- 
noy, inſtead of cherithing and refreſhing it. For 
our moſt uſeful Plants, Grain and Fruits, would 
mould and rot z thoſe Beaſts, Fowls and Fiſhes, 
which are reckoned among the greateſt Dainties, 
would turn to Carrion, and poyſon us: Nay, thoſe 
Animals which are become Carrion, and many o- 
ther Things that are noyſome, both on the Dry- 
land, and in the Waters, would be great Annoy- 
ances, and breed Diſeaſes, was it not tor the Pro- 
viſion which the infinite Orderer of the World 
hath made, by cauſing theſe Things to be ſweet, 
pleaſant, and wholſome Food to ſome Creature 
or other, in the Place where thoſe Things fall: To 
Dogs, Ravens, and other voracious Animals, for 
Inſtance, on the Earthz and to rapacious Fiſhes, 
and other Creatures inhabiting the Waters, 

Thus is the World in ſome Meaſure kept ſweet 


and clean, and at the ſame Time, divers Species of 


Animals ſupply'd with convenient Food. Which 
Providence of God, particularly in the Supplies 


- afforded the Ravens, is divers Times taken Notice 


of in the Scriptures (e); but whether for the Rea- 
ſons now hinted, or any other ſpecial Reaſons, I 
ſhall not enquire. 'Thus our Saviour, Luke xii. 24. 
Conſider the Ravens; for they neither ſow nor reap, 
which neither have Storehouſe, nor Barn, and God 
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feedeth them, It is a manifeſt Argument of the 
divine Care and Providence, in ſupplying the 
World with Food and Neceſſaries, that the Ks. 
vent, accounted as unclean, and little regarded b 
Man, deſtitute of Stores, and that live by Acci- 
dents, by what falleth here and there; that ſuch a 
Bird, I ſay, ſhould be provided with ſufficient 
Food; eſpecially if that be true, which Aviſo. 
tle (f), Pliny (eg), and Alias (b), report of their 
unnatural Aﬀection and Cruelty to their Young: 
* 'That they expel them their Neſts as ſoon us 
« they can fly, and then drive them out of the 
% Country”, 

Thus having conſidered the wiſe Appointment 
of the Creator, in ſuiting the Variety of Food, to 
Variety of Animals: Let us in the 

IV. Place, Take a View of the peculiar Food, 
which particular Places afford to the Creatures in- 
habiting therein, | 

It hath been already obſeryed (i), that every 
Place on the Surface of the terraqueous Globe, is 
ſtocked with proper Animals, whoſe Organs of 
Life and Action are curiouſly adapted to each re- 
ſpective Place. Now it is an admirable Act of the 

vine Providence, that every Place affords a 
proper Food to all the living Creatures therein, 
All the various Regions of the World, the different 
Climates (4), the various Soils, the * the 

| aters, 


() Ariftor. I. 9. c. 31. Hiſt, Animal. 
(s) Pliny affirms this of the Crow as well as Raven: Ca- 
tera omnes [i. e. Cornices] ex eodem genere pellunt nidis pulley, 
4c volare cogunt, ſicut & Corvi, qui =—— robuſtos ſuos fetus 
fugant longiuns. Nat. Hiſt, I. 10. c. 12. 5 

(b) Var. En. 5 

3222 1 1 

(t) Admiranda Nature diſpenſatio eſt, ut aliter, alioque mo. 
a, tempore, & mduſtria colatur terra ſeptentrionalis, aliter 


Seni, Ke. Quoed {guilonares, hoe rum of, in 775 


S 
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Waters, nay our W. Putrefactions, and moſt na- 
ty Places about the Globe, as they are inhabited by 


ſome or other Animal, ſo they produce ſome pro- 


per Food or other, affording a comfortable Subſi- 
{tence to the Creatures living there. 1 might for 
nſtances (/) of this, bring the great Variety of 
Herbs, Fruits and Grains on the Earth, the large 
Swarms of Inſects in the Air, with every other 
Food of the Creatures reſiding in the Earth, or 
flying in the Air. But I ſhall ſtop at the /aters, 
becauſe the P/almift, in the fore-cited civ'® Halm, 
ſpeaks with relation to the eſpecial Proviſion for 
e Inhabitants of the Waters z and allo by reaſon 
that many Land Animals have their chief Mainte» 
nance from thence, 


— — — Cm — 


we Agri Veflrogothorum, parte object Meridionali plage, Hors 
wm [patio 36 Dierum 4 ſemine projetto maturum colligi, hoe 
eff a fine Junii uſque medinm Auguſh aliquando celerius, Ea 
namque maturitas ex ſoli natura, airiſque clementia, at hu- 
more lapillorum fovente radices, Soleque torrente, neceſſarid pro- 
venit, ut ita naſcatur, ac maturetur, taleſque ſpice ſex ordi- 
net in numero ariſle habent. Ol. Mag. Hit. I ts, c. 8. Pra» 
ta & paſcua tanta luxuriant graminum nbertate ac diverſi- 
tate, ut neceſſum 45 inde arcere jumenta, ne nimio herbarum 
e crepent, &c, Id. ib. J. 19. c. 36. 

(!) Among the many noble Contrivances for Food, I can- 
not but attribute that univerſal Aliment, Bread, to the Reve- 
lation, or at leaſt the Inſpiration of the Creator and Conſer- 
vator of Mankind; not only becauſe it is a Food uſed in all, 
or moſt Parts of the World ; but eſpecially becauſe it is of 
incomparable Uſe in the great Work of Digeſtion, greatly 
aſſiſting the Ferment, or whatever cauſes the Digeſtion of 
he Stomach. Of which take this Example from the noble 

t. Boyle, © He extracted a Menſtruum from Bread alone, 
* that would work on Bodies more Compact than many 
hard Minerals, nay even on Glaſs it ſelf, and do many 
« Things that Aqua- fortis could not do Yet by no 
% means was this ſo corroſive a Liquor as Ag. fort. or as the 
{ other acid Menſtruum. Vid. the ingenious and learned 
Dr. Harris's Lex. Tech. verbo Menſtruum, where the way of 
preparipg it may be met with, | | 


Now 
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Now one would think, that the Waters were a 
very unlikely Element to produce Food for fo great 
a Number of Creatures, as have their Subſiſtence 
from thence, But yet how rich a Promptuary iz 
it, not only to large multitudes of Fiſhes, but al 
to many amphibious Quadrupeds, Inſects, Reptiles, 
and Birds! 'From the largeſt Leviathan, which the 
Pſalmiſt ſaith (m) playeth in the Seas, to the (mal. 
left Mite in the Lakes and Ponds, all are plentiful. 
CE for; as is manifeſt from the Fatneſs of 
their Bodies, and the Gaiety of their Aſpect and 
Actions. | 

And the Proviſion which the Creator hath made 
for this Service in the Waters is very obſervable; 
not only by the Germination of divers aquatick 
Plants there, bur particularly by appointing the 


Waters to be the Matrix of many Animals, par- 


ticularly of many of the loſect- Kind, not only of 
ſuch as are peculiar to the Waters, but alſo of ma- 
ny appertaining to the Air and the Land, who, by 
their near Alliance to the Waters, delight to be 
about them, and by that means become a Prey, 
and plentiful Food to the Inhabitants of the Wa- 
ters. And beſides theſe, what prodigious Shoals 
do we find of minute Animals, even ſometimes diſco- 
louring the Waters ()! Of theſe (not only in 
the Water, but in the Air and on Land) I have 
always thought there was ſome more than ordi- 


nary 


* — — = — v 
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(m) Pſal. civ. 26. . 

() The Inſects that for the moſt part diſcolour the Wa- 
ters, are the ſmall Inſects of the Shrimp-kind, called by Swam- 
merdam, Pulex aquaticus arboreſcens. Theſe I have often 
ſeen ſo numerous in ſtagnating Waters in the Summer- 
Months, that they have changed the Colour of the Waters 
to a pale or deep Red, ſometimes a Yellow, according to 
the Colour they were of. Of this Swammerdam hath a pret- 
ty Story told him by Dr. Florence Schuyl, viz. Se 2 
Studiis intentum, magno quodam e herriſcg rumors fu. — 
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nary Uſe intended by the All- wiſe Creator. And 
having bent many of my Obſervations that way, I 
have evidently found it accordingly to be. For be 
they never ſo numberleſs or minute, thoſe Animals 
ſerve for Food to ſome Creatures or other, Even 
thoſe Animalcules in the Waters, diſcoverable only 
with good Microſcopes, are a Repaſt to others 
there, as I have often with no leſs Admiration than 
Pleaſure ſeen (o). 


— 1 — 


batum, & ſimul ad cauſam ejus inquirendam excitatum ; ve- 
rùm ſe vix eum in finem ſurrexiſſe, cum Ancilla ejus pane ex- 
animis adcurreret, & multo cum ſingultu reſerret, omnem Lug 
duni [Batavorum] aquam eſe mutaram in ſanguinem. Ihe 
Cauſe of which, upon Examination he found to be only 
from the numerous Swarms of thoſe Pulices, V. Swamm, 


Hiſt. Inſect. p. 70, 


The Cauſe of this great Concourſe, and Appearance of 
thoſe little Inſects, I have frequently obſerved to he to per- 
form their Colt ; which is commonly about the latter end of 
May, and in June. At that Time they are very venereous, 
fiſking and catching at one mother; and many of them 
conjoined Tail to Tail, with their Bellies inclined one to- 
wards another, 

At this Time alſo they change their Skin or Slough ; which 
I conceive their rubbing againſt one another mightily pro- 
moteth, And what if at this Time they change their Quar- 
ters? Vid. Book VIII. Chap. 4. Note (J). | 

Theſe ſmall Inſects, as they are very numerous, ſo are 
Food to many Water-Animals. I have ſeen not only Ducks 
ſhovel them up as they ſwim along the Waters, but divers In- 
ſects alſo devour them, particularly ſome of the middle-lized 
Squille aquatice, which are very Yoracious Inſects. 

(o) Beſides the Pulices laſt mentioned, there are in the Wa- 
ters other Animalcules very numerous, which are ſcarce vi- 
ſible without a Microſcope. In May, and the Summer 
Months, the green Scum on the top of ſtagnating Waters, is 
nothing elſe but prodigious Numbers of theſe Animalcules: 
So is likewiſe the green Colour in them, when all the Water 
ſeems green. Which Animalcules, in all Probability, ſerve 
for Food to the Pulices Aquatici, and other the minuter Ani- 
mals of the Waters, of which I gave a pregnant Inſtance 
in one of the Nymphe of Gnats, to my Friend the late ad- 

jrable Mr. Ray, which he was pleaſed to publiſh in the laſt 
Edition of his Wiſdom of God in the Creation, p. 430. p 

* , a os or 
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But now the uſual Objection is, that Neceſſity 
maketh Uſe (p). Animals muſt be fed, and the 
make uſe of what they find: In the deſolate Regi- 
ons, and in the Waters, for Inſtance, they feed 
upon what they can come at; but, when in greater 
Plenty, they pick and chuſe. 

Bur this Objection hath been already in ſome 
meaſure anſwered by what hath been ſaid; Were 

| plainly 


(p) Nil aded quoniam natum ſi in Corpore, ut uti 
Poſſemus, 7 quod natum'ſt, id procreat uſum. 
And afterwards, 
Propterea capitur Cibus, ut ſufſulciat artus, 
Et recreet vireis interdatus, atque patentem 
Per membra ac venas ut amorem obturet edendi. 

And atter the ſame manner he diſcourſeth of Thirſt, and 
divers other Things. Vid. Lucret. l. 4. V. 831, exc. 

Againſt this Opinion of the Epicureans, Galen ingeniouſly 
argues in his Diſcourſe about the Hand. Non enim Manus 
ipſe (ſaith he) hominem artes docuerunt, ſed Ratio. Manus 
autem ipſe ſunt artium organa ; ſicut Lyra muſici Lyra 
muſicam non docuit, ſed eft ipſius artifex per eam, qua predi- 
tus eſt, Rationem : agere autem non poteſs ex arte abſque or- 
ganis, ita & una qualibet anima fucultates quaſdam a ſua ip- 
ſins ſubſtantia obtinet, — Qudd autem corporis particule ani- 
mam non impellunt, — manifeſte videre licet, ſi animalia re- 
cen nata conſideres, que quidem priùs agere conantur, quam 
perfectas habeant particulas, Ego namque Bovis vitulum cor- 
nibus petere conantem ſapenumero vidi, antequam ei nata eſ- 
fent cornua; Et pullum Aqui calcitrantem, &c. Omne enim 
animal ſue ipſius Anime facultates, ac in quos uſus partes ſus 
polleant maximè, nullo dottore, praſentit.— Qua igitur ra- 
rione dici poteſt, animalia partium nſus à partibus doceri, cum 
& antequam illas habeant, hoc cognoſcere videantur ? Si igi- 
tur Ova tria acceperis, unum Aquila, alrerum Anatis, reli- 
quum Serpentis, & calore modico foveris, animaliaque excluſe- 
ris ; illa quidem alis volare conantia, antequam volare poſſint ; 
hoe autem revolvi videbis, ex ſerpere affeftans, quam vit molle 
adbuc & invalidum ſuerit. Et fi, dum perfecta erunt, in 
und eAdemque domo nutriveris, deinde ad locum ſubdialem 
dutta emiſeris, Aquila quidem ad ſublime; Anas autem in 
paludem ; — Serpens vero ſub terra irrepet — Animalia quidem 
mihi videntur Natur magis quam Ratione artem aliquam | mix" 


ves artificioſa] exercere ; Apes fingere alvsolos, & c. Galen de 


ſu Part J. c. 3. 
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plainly argues Deſign, and a ſuper-intending Wiſ⸗ 
dom, Power and Providence in this ſpecial Buſineſs 
of Food. Particularly the different Delight of dis 
vers Animals in different Food, ſo that what is 
natiſeous to one, ſhould be Dainties to another, 
is a manifeſt Argument, that the Allotment of 
Food is not a Matter of mere Chance, but en- 
tailed to the very Conſtitution and Nature of A- 
nimals; that they chuſe this, and refuſe that, not 
by Accident, or Neceſſity, but becauſe the one is 
a proper Food, agreeable to their Conſtitution, and 
ſo appointed by the infinite Contriver of their Bo- 
dies; and the other is diſagrecable and injurious to 
them. 

But all this Objection will be found frivolous, 
and the Wiſdom and Deſign of the great Creator 
will demonſtratively appear, if we take a Survey, 

V. Of the admirable and curious Apparatus in 
all Animals, made for the Gathering, Preparing and 
Digeſtion of their Food. From the very firſt En- 
trance, to the utmoſt Exit of the Food, we find 
every Thing contrived, made and diſpoſed with 
the utmoſt Dexterity and Art, and curiouſly adapt- 
ed to the Place the Animal liveth in, and the Food 
it is to be nouriſhed with. 

Let us begin with the Mouth. And this we find, 
in every Species of Animals, nicely conformable 
to che Uſe of ſuch a Part; neatly ſized and ſhaped 
for the catching of Prey, for the gathering or re- 
ceiving Food (), for the Formation of Speech, 
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(q) Alia dentibus predantur, alia unguibus, alia roflri ad- 
wncitate carpunt, alia latitudine [ejuſdem] ruunt, alia acu- 
mine excavant, alia ſugunt, alia lambunt, ſorbent, mandunt, 
vorant, Nec minor varietas in Pedum miniſterio, ut rapiant, 
diſtrabant, teneant, premant, pendeant, tellurem ſcabers non 


coſſens. Plin, Nat, Hiſt, I. 10. c. 71, 


and 
f 
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and every other ſuch like Uſe (r). In ſome Crea- 
tures it is wide and large, in ſome little and nar. 
row: in ſome with a deep Inciſure up into the 
Head (/), for the better catching and holding of 
Prey, and more eaſy Comminution of hard, large 
and troubleſome Food; in others with a much 
ſhorter Inciſure, for the gathering and holding of 
herbaceous Food. 

In Iaſects it is very notable. In ſome forcipat- 
ed; to catch hold and tear their Prey (7). In ſome 


acu- 


— 
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(r) Becauſe it would be tedious to reckon up the Bones, 
Glands, Muſcles, and other Parts belonging to the Mouth, 
it ſhall ſuffice to obſerve, that, for the various Services of 
Man's Mouth, beſides the Muſcles in common with other 
Parts, there are five Pair, and one ſingle one proper to the 
Lips only, as Dr. Gibſon reckons them: But my moſt dili- 
gent and curious Friend the- late Mr. Cowper, diſcovered a 
fixth Pair. And accordingly Dr. Drake reckons fix Pair, and 
one ſingle one proper to the Lips, I. 3. c. 13. | 

Y Galen deſerves to be here conſulted, who excellently 
argues againſt the caſual Concourſe of the Atoms of Epics» 
rus and Aſclepiades, from the provident and wiſe Formation 
of the Mouths of Animals, and their Teeth anſwerable 
thereto. In Man, his Mouth without a deep Inciſure, with 
only one canine Tooth on a fide, and flat Nails, becauſe, 
ſaith he, Hie Natura certd ſciebat, ſe animal manſuetum ac 
civile effingere, cui robur & vires eſſent ex ſapientia, non ex 
corporis fortitudine, But for Lions, Wolfs and Dogs, and all 
uch as are called Kegxeegiorrs, (or having ſharp, ſerrated 
Teeth) their Mouths are large, and deep cut ; Teeth ſtrong 
and ſharp, and their Nails ſharp, large, ſtrong and round, 
accommodated to holding and tearing. Vid. Galen. de U/. Part. 
J. 11. c. 9. | 

() Among Inſects the Squille aquatice, as they are very 
rapacious, ſo are accordingly provided for it: Particularly 
the Squilla aquatica maxima recurva (as I call it) who hath 
ſomewhat terrible in its very AſpeR, and in irs Poſture in 
the Water, eſpecially its Mouth, which is armed with long, 
ſharp Hooks, with which it boldly, and greedily catcheth 


any thing in the Waters, even one's Fingers. When hey | 


have ſeized their Prey, they will ſo tenaciouſly hold it wit 


their forcipated Mouth, that they will not patt rows 
even 


— 
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away to make their Combs, Yid, infr, Chap. 13. Note (c): 
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aculeated, to pierce and wound Animals (a), and 
ſuck their Blood. And in others ſtrongly rigged 
with Jaws and Teeth, to gnaw and ſcrape out their 
Food, to carry Burdens (w) to perforate the Earth, 
yea the hardeſt Wood, yea eveh Stones themſelves, 


K 
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even when they are taken out of the Waters, and jumbled 
about in one's Hand. I have admired at their peculiar way 
of taking in their Food; which is done by piercing their 
Prey with their Forcipes (which are hollow) and ſucking the 
Juice thereof through them. 

The Squilla here mentioned, is the firſt and ſecond in 
Moufſet's Theat. Inſect. I. 2. c. 37. 

(%) For an Inſtance of Inſects endued with a Spear, I 
ſhall, for its Peculiarity, pitch upon one of the ſmalleſt, if 
not the very ſmalleſt of all the Gnar-kind, which I call, Ca- 
lex minimus nigricans maculatus ſanguiſuga. Among us in 
Eſex, they are called Nidiots, by Moufſet Midges. It is a- 
bout 5+ of an Inch, or ſomewhat more long, with ſhort 
Antenna, plain in the Female, in the Male feather'd, ſome- 
what like à Bottle-Bruſh. It is ſpotted with blackiſh Spots, 
eſpecially on the Wings, which extend a little beyond the 
Body. It comes from a little lender Eel-like Worm, of a 
dirty white Colour, ſwimming in ſtagnating Waters by a 
wrigling Motion; as in Fig. 5. 

Its Aurelia is ſmall, with a black Head, little ſhort Horns, 
a ſpotted, ſlender, rough Belly, Vil. Fig. 6. It lies quietly 
on the top of the Water, now and then gently wagging it 
ſelf this way and that. | 

Theſe Gnats are greedy Blood-Suckers, and very trouble- 
ſome, where numerous, as they are in ſome Places near the 
Thames, r N in the Breach-Waters that have lately 
befallen near us, in the Pariſh of Dagenham; where | found 
them ſo vexatious, that I was glad to get out of thoſe Marſhes. 
Yea, I have ſeen Horſes ſo ſtung with them, that they have 
had Drops of Blood all over their Bodies, where they were 
wounded by them, | | 

| have given a Figure (in Fig, 7) and more particular 
Deſcription of the Gnats, becauſe, although it be common, 
it is no where taken notice of by any Author I know, ex- 
cept Moxffer, who, I ſuppoſe, means theſe Gn, which he 
calls Midges, c. 13. Pp. 82. 
 (w) Hornets and Waſps have my Jaws, toothed, where- 
with they can dig into Fruits, for their Food; as alſo gnaw 
and ſcrape Wood, whole Mouthfuls of which they carty 


for 
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for Houſes (x) to themſelves; and Neſts for their 
dung. 

/ Ag laſtly, in Birds it is tio leſs remarkable. In 
the firſt Place, it is neatly ſhaped for piercing the 
Air, and making Way for the Body thro' the airy 
Regions. In the next Place, it is hard and horny, 
which is a good Supplement for the want of Teeth, 
and cauſeth the Bill to have the Uſe and Service of 
the Hand. It's hooked Form is of great Uſe to 
the rapacious Kind (y), in catching and holding 
their Prey, and in the Comminution theteof b 

tearing z to others it is no leſs ſerviceable to their 
9 as well as neat and nice Comminution 
of their Food (2). Its extraordinary Length and 
Slenderneſs is very uſeful to ſome, to ſearch and 
grope for their Food in mooriſh Places (aa); as 
its Length and Breadth is to others to hunt and 


* 
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(x) Monſieur de la Voye tells of an ancient Wall of Free- 
Stone in the Benediftines- Abby at Caen in Normandy, ſo eaten 
with Worms, that one may run ones Hand into moſt of the 
Cavities: That theſe Worms are ſmall and black, lodging ina 
greyiſh Shell, that they have large flattiſn Heads, a large 

outh, with four black Jaws, e. Phil, Tranſ, No. 18, 

(y) Pro iis [ Labris] cornea & acuta Volutribus Roſtrd. 
Eadem rapto viventibus adunca : collefto, refta : herbas ruenti- 
bus limumgque lata, ut Suum generi, Jumentis vice mand ad 
IN pabula : ora apertiora laniatu viventibus, Plin, Nat. 

iſt, J. 11. c. 37. 

(c) Nn, have their Bills nicely adapted to theſe Ser- 
vices, being hooked, for climbing and reaching what they 
have occaſion for; and the lower Jaw being comipeatly fitted 
to the Hooks of the upper, they can as minutely break theſt 
Food, as other Animals do with their Teeth, 

(aa) Thus in Woodeocks, Sniper, ee. who hunt for Worm: 
in mooriſh Ground, and, as Mr. Willughby ſaith, live alſo on 
the fatty unctuous Humour they ſuck out of the Earth, 80 alſo 
the Bills of Curlews, and many other Sea-Fowl, ate very 
long, to enable them to hunt for the Worms, cc. in the 
Sands on the Sea-ſhore, which they frequent, 


ſeach 
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ſearch in muddy Places (5b); And the contrary 
Form, namely, a thick, ſhort, and ſharp-edg'd 
Bill, is as uſeful to other Birds, who have occaſion 
to husk and flay the Grains they ſwallow, Bur it 
would be endleſs, and tedious, to reckon up all the 
various Shapes, and commodious Mechaniſm of 
all; the Sharpneſs and Strength of thoſe who have 
Occaſion to perforate Wood and Shells (cc); the 
Slenderneſs and. Neatneſs of ſuch as pick up ſmall In- 
ſects z the Croſo- form of ſuch as break up Fruits (da); 
the compreſſed Form of others (ee), with many o- 
ther curious and artificial Forms, all ſuited to the 
Way of Living, and coup Occaſions of the 
ſeveral Species of Birds, Thus much for the 
Mouth, | 

Let us next take a ſhort View of the Teeth Of)» 

n 
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(bb) Ducks, Geeſe, and divers others, have ſuch long broad 
Bills, to quaffer and hunt in Water and Mud; to which we 
may reckon the uncouth Bill of the Sen., Bit: but that 
which deſerves particular Obſervation in the Birds named in 
theſe two laſt Notes is, the Nerves going to the end of their 
Bills; enabling them to diſcover their Food out of Sight; 
of which ſee Book, VII. Chap. 2. Note (e). 

(ec) The Picus viridis, or Green-Woodſpite, and all the 

Wod-Peckers have Bills, curiouſly made for digging Wood, 
long, hard, and (harp. A neat Ridge runs along the top 
of the green Wood- Pecker's Bill, as if an Artilt had deſigned 
it for Strength und Neatneſs. 
(ad) The Loxia, or Croſi-Bill, whoſe Bill is thick and 
Rrong, with the Tips croſling one another; with great Rea» 
dineſs breaks open Fir-cones, Apples, and other Fruit, to 
come at their Kernels, which are its Food, as if the croſſing 
of the Bill was deſigned for this Service. 

(ee) The Sea-Pie hath a long, ſharp, narrow Bill, com- 
preſſed fide-ways, and every way ſo well adapted to the 
niling Zimpers from the Rocks (which are ity chief, if not 
only Food) that Nature (or rather the Author of Nature) 
ſeems to have framed it purely for that Uſe. 

(ff) Thoſe Animals which have Teeth on both Jaws, have 
one Stomach ; but moſt of thoſe which have no wpper Teeth, 
fr hong at all, have thres . hh 41 in Beaſli, the paunch, 
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In which their peculiar Hardneſs (gg) is remark. 
able, their Growth (bb) alſo, their firm Inſertion 
and Bandage in the Gums and Jaws, and their va- 
rious Shape and Strength, ſuited to their various 


Occaſion and Uſe (iii; the foremoſt weak and 


fartheſt from the Center, as being only Preparers 
to the reſt; the others being to grind and mince, 
are accordingly made ſtronger, and placed ncarer 


the Read, and the Frech; and in all granivdrons Birds, the 
Crop, the Echinut and the Gizard, For as chewing it to an 
cao Digeſtion, ſo it ſwallowing wh to that which is more 
labotions, Dr. Grew's Coſmol, Sacr. c. 3. 6. 44. 
3, Peyer ſaith, the Teeth are made of convolved 
Skins hardened ; and if we view the Grinders of Deer, Hor- 
ſar, Sheep, ee, we (hall find great Reaſon to be of his Mind, 
His Obſervations are, Mirum autem 60 (i, e. Dinos) chm 
rimùm d pelliculis imbricatim convolutis er mmuco viſcido con» 
22 in tantam dirigeſcore ſolidivatom, qua offa cuntta ſupr- 
1. Idew fit etiam in Officmlis —*— & c. — Share- 
ne fatld, per membran conditur Mf locellis, quos ſor- 
mant lamins tons, ac duriuſeuls ad Dentis 
viniths compoſts. J. Peyer Merycol. I. 2. c. 
(bb) Qui tem (I. e. Dontes) renaſcuntur, minim? crodendi 
font 4 facultate aliqud plaſtied Brutorum denud formari, ſed 
tentes tantummodo in con producuntur augmento moki 
| 6x effluents ſuceo, Id. ibid. | Ws 
From theſe, and other like Confiderations of the 
Teeth, Galen infers, that they muſt needs be the Work of 
ſome wiſe, provident Being; not Chance, nor a fortuitous 
Concourſe of Atoms, For the Confirmation of which he 
pots the Caſe, That ſuppoſe the order of the Teeth ſhould 
ve been inverted, the Grinders ſet in the room of the N- 
ors, ere. (which might as well have been, had not the 
eeth been placed by a wiſe Agent) in this caſe,” what Uſe 
would the Teeth have been of at Confuſion by ſuch 
a ſlight Error in their Diſpoſal only? Upon which he argues, 
At frquis choream hominum 32 (the Number of the Teeth) 
_ ordine diſpoſuit, eum ut hominem induſflrium laudaremus : cum 
werd Dentium choream Natura tam bel exornarit, nonns ip- 
fam quoque laudabimus ? And then he goes en with the Ar- 
Far int from the Sockets of the Teeth, and their nice fit- 
ng in them, which being. no leſs accurately done, than 
nnn 
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the Center of Motion and Strength: Likewiſe 
their various Form (4%), in various Animals is con- 
ſiderable, being all curiouſly adapted to the pecu- 
liar Tood (77), and Occaſions of the ſeveral Species 
of Animals (mm). And laſtly, the temporary De- 
ſect of them (un), is no leſs obſervable in Children; 


and 


— — — 


mn 


Tenon into a Mortice, doth as well infer the Art and Act of 
the wiſe Mdkrr of Animal Bodies, as the other doth the AR 
ind Art of Man. And ſo he goes on with other Arguments 
to the ſame Effect. Galen, de U /. Pabr.l. 11. c. 8. 
(k) A curious Account of this may be found in ain K- 
traft of a Letter concerning the Teeth of divers Animal; 
Printed at Paris, in M. Vangnion's Compleat Body of Chis 
rurg. Oper. Chap. 63. 
s it hath been taken notice of; that various Animals 
delight in various Food; ſo it conſtantly falls out, that their 
Teeth are accordingly fitted to their Food ; the rapacious to 
eatching; holding and tearing their Prey; the herbaceous to 
Gathering and Comminution of Vegetables: And ſuch ay 
have no Teeth, as Birds; their Bill; Craw and Gizard, ate 
aſſiſted with Stones, to ſupply the defect of Teeth, But the 
moſt conſiderable Example of this Kind is in ſome Families 
of the Inſect- Tribes, as the Papilio-Kind, c Who have 
Teeth, and are voracious, and live on tender Vegetables in 
their Nymphu, or Caterpillar-Stare, when they can only 
creep; but in their mature Papitio-Srate, they hlñave no Teeth; 
but a Proboſcis, or Trunk to ſuck up Honey; t. their Patts 
for gathering Food, as Well as their Food being changed, as 
ſoon as they have Wings to enable them to fly to it. N 
(um) It is remarkable in the Teeth of Fiſhes, that in ſome 
they are ſharp, as alſo jointed, ſo as to fall back, the better 
to catch and hold their Prey, and to facilitate its Paſſage into 
the Stomach : So in others they are broad and flat, made tg 
break the Shells of Snails and Shell-Fiſh devoured by them. 
Theſe Teeth; or Biedkers, are placed, in ſome, in the 
Mouth; in ſome, in the Throat; and in Lobfers, cc. in the 
Stomach it ſelf; in the bottom of whoſe Stomachs are thtee 
of thoſe Grinders, with peculiar Muſcles to move them. 
(n) What is there in the World can be called an Ad of 
Providence and Deſign, if this temporary Defe& of Teeth 
be not fuch; that Childten, for Inſtance, ſhould have none 
Whilſt they are not able to uſe tirem, but to hurt themſelves, 
of the Mother ; and that at the 87 Age when they can * 
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and ſuch young Creatures, where there is no Oc- 
caſion for them; but they would be rather an An- 
noyance to the tender Nipples and Breaſts. 
rom the Teeth, the grand Inſtruments of Ma- 
ſtication; let us proceed to the other miniſterial 
Parts. And here the Parotid, Sublingual, and max- 
illary Glands; together with thoſe of the Cheeks 
and Lips, are conſiderable; all lodged in the moſt 
convenient Places about the Mouth and Throat 
to afford that noble digeſtive ſalival Liquor, to be 
mixed with the Food in Maſtication, and to moi- 
ſten and lubricate the Paſſages, to give an eaſie 
deſcent to the Food, The commodious Form al- 
ſo of the Jaws, deſerves our Notice; together with 
the ſtrong Articulation of the lowermoſt, and its 
Motion. And laſtly, the curious Form, the great 
Strength, the convenient Lodgment and Situation 
of the ſeveral Muſcles and, Tendons (oo), all mi- 
niſtring to this ſo neceſſary an Act of Life, a 
Maſtication isz they are ſuch Contrivances, ſuch 
Works, as plainly ſet forth the infinite Workman! 
Care and Skill. | 
Next to the Mouth, the Galle 2 it ſelf; 
in every Creature well-ſiz'd to the Food it hath 
occaſion to ſwallow; in ſome but narrow, in o- 


* 
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in more ſubſtantial Food, and live without the Breaft, and 
begin to need Teeth, for the fake of Speech; that then, | 
fay, their Teeth ſhould begin to appear, and gradually grow, 
as they more and more ſtand in need of em. 

(oo) It would be endleſs to particularize here, and there- 
fore I ſhall refer to the Anatomiſts; among the reſt, parti- 
cularly to Galen, for the ſake of his Deſcant upon this Sub- 
jekt. For having deſcribed the great Accuracy of the Con- 
-trivance and Make of theſe Parts, he ſaith, Haud ſcio an ho. 

_ minum ſit ſobriorum ad Fortunam opificem id revocare : alioqui 
quid tandem erit, quod cum Providentia atque Arte efficitur ! 
Omnino enim hoc et contrarium eſſe debet, quod caſu as fortuii 
fir. Galen. de Uſ. Part. I. 11. c. 7. #6i plura. 
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thers as large and extenſive (pp); in all exceed- 
ingly remarkable for the curious Mechaniſm of its 
Maſcles, and the artificial Decuſſation and Poſition 
of their Fibres (49). 

And now we are arrivd to the grand Recepta- 
cle of the Food, the Stomach; for the molt Part 
as various as the Food to be. convey'd therein. 
And here I might deſcribe the admirable Mecha- 
niſm of its Tunicks, Muſcles, Glands, the Nerves, 
Arteries and Veins (rr); all manifeſting the ſu- 
per-eminent Contrivance and Art of the infinite 


1 
* 


(pp) The Bore of the Gullet is not in all Creatures alike an- 
ſwerable to the Body or Stomach, As in the Vox, which both 
fuds on Bones, and ſwallows whole, or with little chewing: 
add next in a Dog, and other offivorous Quadrupeds, tis very 
large, viz. to prevent @ Contuſion therein. Next in a Horle, 
which though he ſeeds on Graſs, yet ſwallows much at once, 
and ſo requires a more open Paſſage, But in a Sheep, Rabbit, 
or Ox, which bite ſhort, and ſwallow leſs at once, 'tis ſmaller, 
But in a Squirrel, ſtill leſſer, both becauſe he eats fine, and to keep 
him from diſgorging his Meat upon his deſcending Leaps, And 
ſoin Rats and Mice, which often run along Walls with their 
Heads downwards, Dr. Grew's Comp. Anat, of Stom, and 
Guts, Chap. 5. 

(% Of this ſee Dr. Willis's Pharm. Rat. Part f. Sect. r. 
C2. Steno alſo, and Peyer Mery, |. 2. 

The Deſcription theſe give of the muſcular Part of the 
Gullet, the late ingenious and learned Dr. Drake faith is very 
exact in Ruminants, but not in Men. In Men, this Coat 
(the ſecond of the Gullet) conſiſts of tuo fleſhy Lamellæ, 
like two diftinft Muſcles. The outward being compoſed of ftrait 
longitudinal Fibres. — The inner Order of Fibres is annular, 
without any obſervalle Angles. —— The Uſe of this Coat, and 
theſe Orders of Fibres is to promote Deglutition ; of which the 
Longitudinal, == ſhorten the Oeſophagus, and ſo make its 
Capacity larger, to admit of the Matter to be ſwallowed. The 
Annular, on the contrary, contract the Capacity, and cloſing 
behind the deſcending Aliment, preſs it downwards, Drake's 
Anat. vol. . I. 1. c. g. 

(rr) See Willis, ibid, -Cowper's Anat. Tab. 35. and many 
other Authors. 


O 3 Workman 
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Workman (//); they being all nicely adjuſted to 
their reſſ 4 Place, Occaſion an Service. | 
might alſo inſiſt upon that moſt neceſſary Office 
of Digeſtion; and here conſider that wonderful Fa- 
culty of the Stomachs of all Creatures, to diſ- 


ſolve (tt) all the ſeveral Sorts of Food appropria- 


red to their Species; even ſometimes Things of 
that Conſiſtency as ſeem inſoluble (un); eſpecial- 
ly by ſuch ſeemingly ſimple and weak Menfiruum; 
as we find in their Stomachs : But I ſhall only 
give theſe Things a bare mention, and take more 
peculiar Notice of the ſpecial Proyifion made in 


the particular Species of Animals, for the Dige- 


ſtion of that ſpecial Food appointed them. 


-. * w_— 


/) Promptuarium autem hac, alimentum univerſum exci- 
piens, ceu Divinum, non Humanum ſit opificiums, Galen. de 
Us. Part. 1. 4. c. 1. 3 | 
(et) How great 4 Comprehenſion of the Nature of Things, 
did it require, to make a Menſtruum, that ſhould corrode all 
forts of Fleſh coming into the Stomach, and yet not the Stomach 
u ſelf, which is alſo Fleſh ? Dr. Grew's Coſmol. Sacr. c. 4. 

(ws) The Food of the Caſtor being oftentimes, if not al- 
ways, dry Things, and hard of Digeſtion, ſuch as the Roots 
and Bark of Trees, tis a wonderful Proviſion made in that 
Creature's Stomach, by the digeſtive Juice lodged in the cu- 
rious little Cells there. A Deſcription of whoſe admirable 
Structure and Order may be found in Blaſius from Wepfer ; 
concerning which he ſaith, In quibus Mucus reconditus, non 
ſteus ac Mel in Favis. —— Nimirum quia Caſtoris alimen- 
tum exſuccum, e cactu difficillimum eft, ſapientifſumus & ſum- 
wt admirandus in ſuis operibus rerum Conditor, D. O. M. if 

herrima ifta e affabre fafts firuttura benigniſſimꝰ proſpex- 
It, ut nunquam deeſſet Fermentum, quod ad ſolvendum, ex com- 
minuendum alimentum durum & aſperum par foret. Vid. 
— Anat. — c. 10. Confer etiam Aft. Erud. Lipſ. Ann. 
1684. p. 360. ? is e * 
Moſt of our modern Anatomiſts and Phyſicians attribute 
Digeſtion to a diſſolving Menſtruum; but Dr. Drake takes it 
to be rather from fermentative, difſolving Principles in the 
Aliment it ſelf, with the Concurrence of the Air and Heat 


of the Body ; as in Dr. Papiv's Digefer, Vid. Dr. Anar. vol. 1. 
55 I 4s TI . . | ' | » 4s + N ; . 
; And 
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And in the firſt Place it is obſervable, that, in 


e. J every. Species of Animals, the Strength and Size 
flice cen Stomach (ww) is conformable to their 
Fa. Food. Such whoſe Food is more delicate, tender, 
 dif- and nutritive, have commonly this Part thinner, 
pri- weaker, and leſs bulky z whereas ſuch whoſe Ali- 
3s of ment is leſs nutritive, or whoſe Bodies require larger 
cial- Supplies to anſwer their Bulk, their 's, and 


Wu waſte of Strength and Spirits, in them it is large 
only and ſtrong, | 


Nore Another very remarkable Thing in this Part, 4s, 
e in the Number of Ventricles in divers Creatures. In 
ige · many but one; in ſome two or more (xx). In 


ſuch as make a ſufficient Comminution of the 
Food in the Mouth, one ſuffices. But where Teeth 
are wanting, and the Food dry and hard, (as in 

nivorous Birds,) there the Defect is abundant- 
5 ſupply'd by one thin membranaceous Ventri- 
cle, to reccive and moiſten the Food, and ano» 
ther thick, ſtrong, muſcular one, to grind and 
tear (39) it. But in ſuch Birds, and other _— 

. i 89 * W k 
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(ww) All carnivorous Quadrupeds have the ſmalleſt Pyntri- 
cles, Fleſh going fartheſt. Thoſe that ſeed on Fruits, and Roots, 
have them of a middle; Size. Yet the Mole, becauſy it feeds un- 
clean, hath a very great one. Sheep and Oxen, which feed ow 
Graſs, have the greateſt. Yet the Horle (and for the ſame 
Reaſon the Coney and Hare) though Graminruorous, yet com- 
paratively have but little ones. For that a Horle 1s mad, for 
Labour, and both this, and the Hare, for quick and continued 
Motion; for which, the moſt eaſie Reſpiration, and ſo the freefi 
Motion of the Diaphragme is very requiſute; which yet could 
* nor be, ſhould the Stomach lie big and cumberſome upon it, as in 
ute Sheep and Oxen it doth, Grew, ib. Chap. 6. 


s it (ex) The Promedary hath four Stomachs, one whereof is 

the Fan endowed with about twenty Cavities, like Sacks, _ 
eat u all Probability for the holding of Water, Cancerning 
4 which, ſee Book VI. Chap. 4. Note (4). 


| (99). To aflit in which Office, they ſwallow ſmall angular 
ge when are to be met with in the Gizards of all gra- 
, 94 airoros 
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whoſe Food is not Grain, but Fleſh, Fruits, In- 
ſects, or partly one, partly the other, there their 
Stomachs are accordingly conformable to their 
Food (22), ſtronger or weaker,, membranaceous 
. 8 | 
But as remarkable a Thing; as any in this Part of 
Animals, is, the curious Contrivance and Fabrick 
of the ſeveral Ventricles of ruminating Creatures, 
The very Act it ſelf of Rumination, is an excellent 
Provifion for the compleat Maſtication of the 
Food, at the Reſting, leiſure Times of the Ani- 
mal. But the Apparatus for this. Service, of di- 
vers Ventricles for its various Uſes and Purpoſes, 
together with their curious Mechaniſm, deſerves 
great Admiration (aaa). . 
Having thus far purſu'd the Food to the place, 
where by its Reduction into Chyle, it becomes 
a proper Aliment for the Body; I might next trace 
it through the ſeveral Mæanders of the Guts, the 
Ladteals, and ſo into the Blood (bb), and er 
i 
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nivorous Birds; but in the Gizard of the 1ynx, or Wryneck, 
which was full only of Ants, I found not one Stone. So in 
that of the Green Woed- Pecker (full of Ants and Tree-mag- 
gots) there were but few Stones. hs | 

(zz) In moſt carnivorous Birds, the third Ventricle is Mem- 
branous; where the Meat is concocted, as in a Man : Or ſome- 
what Tendinous, as in an Owl; as if it were made indifferent- 
ly for Fleſh, or other Meat, as he could meet with either. Or 
moſt thick and tendinous, called the Gizard; wherein the 
Meat, as in a Mill,” is ground to Pieces. Grew, ubi ſupra, 
Chap. 9. L | 
(aaa) It would be much too long a Taſk to inſiſt upon it 
here as it deſerves, and therefote concerning the whole Buſi- 
"neſs of Rumination, I ſhall refer to J. Conr, Peyeri Mery- 
eolog. ſen de Ruminantibus & Ruminatione Commentar. where 
he largely treateth of the ſeveral Ruminating Animals, of 
the Parts miniftring to this AR, and the great Uſe and Bene- 
fit thereof unto tim. | 1 

(bbb) There are too many Particulats to be in ſiſted on, ob- 


'{errable"in the Pafſages of me Ch) li, from the Guts to oh 
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wards into the very Habit of the Body: I might 
allo take Notice of the Separation made in the 
Inteflines, of what is nutritive, (which is received,) 
and what is feculent, (being ejected;) and the Im- 

nations there from the Pancreas and the Gall; 
and after it hath been ſtrained through thoſe cu- 
rious Colanders, the /afeal Yeins, I might allo 
obſerve its Impregnations from the Glands and Iym- 
phedufts; and, to name no more, I might far- 
ther view the exquiſite Structure of the Parts mi- 


—gyLt 


Leſt Subclavian Vein, where it enters into the Blood; and 
therefore | ſhall only, for a Sample of this admirable Oeco— 
nomy, take notice of ſome of the main and more general 
Matters. And, 

t. After the Food is become Chyle, and gotten into the 
Guts, it is an excellent Proviſion made, not only for its Pal- * 
ſage through the Guts, but alſo for its Protruſion into the 
Latteals, by the Periſtaltick Motion and Valvule conniven- 


tes of the Guts. 2. It is an admirable Proviſion, that the 


Mouths of the Lacteals, and indeed the Latteals primt gene- 
ris themſelves are ſmall and fine, not wider than the Capil- 
lary Arteries are, leſt by admitting Particles of the Nouriſh- 
ment groſſer than the Capillaries, dangerous Obſtructions 
might be thereby produced. 3. After the Reception of the 
Aliment into the Lacteals primi generis, it is a noble Provi- 
ſion for the Advancement of its Motion, that in the Meſen- 
terick Glands, it meets with ſome of the TLymphæ- Ducks, and 
receives the Impregnations of the Lympha. And paſſing on 
from thence, it is no leſs Advantage, 4. That the Lacleals, 
and Lymphe-Dutts meet in the Receptaculum Chyli, where 
the Aliment meeting with more of the Lympha, is made of 
a due Conſiſtence, and Temperament, for its farther Advance- 
ment through the Thoracick Duc, and ſo into the Leſt Sub- 
clavian Vein and Blood, Laſtly, This Thoracick Duc it (elf 
is a Part of great Conſideration, For (as Mr. Cowper faith) 
If we conſider in this Dutt its ſeveral Diviſions and Inoſculati- 
ons, its numerous Valves looking from below upwards, its ad- 
vantagious Situation between the great Artery and Vertebræ 
of the Back, together with the Ducts diſcharging their refiuent 
Lympha from the Lungs, ani other neighbouring Parts, we 
ſhall find all conduce to demonſtrate the utmoſt Art of Nature 
uſed in furthering the ſleep and perpendicular Aſcent of the 
Gkyle. Anat, Introduct. 


niſtring 
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niftring to all theſe delicate Offices of Nature; 
particularly the artificial Conformation of the In- 
teſtines might deſerve a ſpecial Enquiry, their Tu- 
nicks, Glands, Fibres traverſing one another (ccc), 
and periſtaltick Motion in all Creatures; and their 
cochlcous Paſſage (ddd) to retard the Motion of the 
Chyle, and to make amends for the Shortneſs of 
the Inteſtines, in ſuch Creatures who have but one 
Gut; together with many other Accommodations 
of Nature in particular Animals that might be men- 
tion'd. But it ſhall ſuffice to have given only a ge- 
neral Hint of thoſe curious and admirable Works 
of God. From whence it is abundantly manifeſt 
how little weight there is in the former atheiſtical 
Objection. Which will receive a further Confu- 
tation from the _ 

VI. and laſt Thing relatin 
ſpeak of, namely, The great Sagacity of all Animals, 
in finding out and providing their Food. In Man 


| remarkable in this Kind, by Means of his 
Reaſon and Underſtanding, and his Supremacy over 
the inferior Creatures; which anſwereth all his 
Occaſions relating to this Buſineſs : But then even 
here the Creator hath ſhewed his Skill, in not 
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(ccc) Theſe, although noble Contrivances and Works of 
God, ate too many to be infiſted on, and therefore 1 ſhall 
tefer to the Anatomiſts, icularly Dr. Willis Pharmacent. 
Dr. Cole, in Phil. Tranſ. No. 125. and Mr. Cowper's elegant 
Cuts in Anat. Tab. 34, 35. and Append. Fig. 39, 40. 

(dad) In the Thornback, and ſome other Fiſhes, it is a ve- 
ry curious Proviſion that is made to ſupply the Paucity and 
Brevity of the Guts; by the Perforation of their fingle Gut, goin 
ot ſtrait al ong, but round like a Pair of Winding Stairs; ſo 
that their Gut, which ſeems to be but a few Inches long, 
hath really a Bore of many Inches. But of theſe, and ma- 
ny other noble Curioſities and Diſcoveries in Anatomy, the 
Reader will, I hope, have a better and Jarger Account from 
the curious and ingenioug Dr, Dewglgs, who is labouring ig 
thoſe Matters, e's 
ö vers 


8 we may not find any Thing very admira- 
e, or 
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to Food, that I ſhall 
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over-doing the Matter; in not provieing Man with 
an unneceſſary A tus, to e over and over 
gain what is fealible, by the Reach of his Under- 
landing, and the Power of his Authority. 

But for the inferior Creatures, who want Rea- 
ſon, the Power of that natural Inſtinct, that Sa» 
gacity (eee) which the Creator hath imprinted up- 
on them, do amply compenſate that Defect. And 
here we ſhall find a glorious Scene of the divine 
Wiſdom, Power, Providence and Care, if we view 
the vat ious Inſtincts of Beaſts, great and ſmall, of 
Birds, Inſects and Reptiles (fff). For among eve- 
ry Species of them, we may find notable Acts of 
Sagacity, or Inſtinct, proportional to their Occa- 
fions for Food. Even among thoſe whoſe Food is 
dear at Hand, and cafily come at; as Graſs and 
Herbs; and — 1 have no great need of 
Art to diſcover it; yet, that Faculty of their ac: 
curate Smell and Taſte, ſo ready at every turn, to 
diſtinguiſh between what is ſalutary, and what per- 
nicious » doth juſtly deſerve Praiſe. y_ — 
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(eee) Quibus beſtiis erat js cibys, ut alias generis boeſtiis weſ- 
 (erentur, aut vires natura dedit, aut celeritatem : data eff qui- 
buſdam etiam machinatio quadam, atque ſolertia, exc, Cic. de 

Nat. Deor. I. 2. c. 48. - | 2 
( 2 f) Among Reptiles that have a ſtrange Faculty to ſhift 
for Food, exc. may be reckoned Eels, which, although be- 
10nging to the Waters, can creep on the Land from Pond to 
ond, &c. Mr. Moſely of Moſely, ſaw them creep over the 
Meadows, like ſo many Snakes from Ditch to Ditch ; which 
he thought, was not only for bettering their Habitation, but 
alſo 1 catch Snails in the Graſs. Plots Hiſt. of Staffordſtire, 
c. 7. $.32. a | 

And as early as the Year 1125, the Froſt was ſo very in- 
tenſe, that the Eels were forced to leave the Waters, and 
were frozen to Death in the Meadows. Vid. Hakewill's Apol. 
OY "ff WP if WR | 
-f (288) 83 oſum, ad paſtum capeſſendum confitien- 
dum ve, que ſit in figuris animantium & quam ſolers, ſubtiliſ- 
ff Herd pagtingn, quamque admirabilis fabrics membro- 
12 ; I 1 f ' _ | rut. 
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ſuch Animals, whoſe Food is not ſo eaſily come at, 
a Variety of wonderful Inſtinct may be met with, 
ſufficient to entertain the moſt curious Obſerver. 
With what entertaining Power, and Artifice do 
fome Creatures hunt (5), and purſue their Game 
and Prey! And others watch and way-lay theirs (iii)! 
With what prodigious Sagacity do others grope 


or 
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rum, Omnia enim que intus incluſa ſunt, ita nata, atque ita 
locata ſunt, ut nihil eorum ſupervacaneum ſit, nihil ad vitam re- 
tinendam non neceſſarium. Dedit autem eadem Natura bel- 
luis ex ſenſum, ex appetitum, ut altero conatum haberent ad 
waturales paſtus expand ; altero ſecernerent peſtifera à ſa- 
latarib us. Cic. de Nat, Deor, 1. 2. c. 37. See Book IV. Chap. 4. 

(Sh) It would be endleſs to give Inſtances of my own and 
others Obſervations of the prodigious Sagacity of divers Ani- 
mals in Hunting, particularly Hounds, Setting-Dogs, exc. one 
therefore (hall ſuffice of Mr. Boyl's, viz. 4 Perſon of Qua- 
lity to make a Trial, whether a young Blood- Hound was 
well inſtructed, cauſed one of his Servants ro walk to 
4 Town four Miles off, and then to a Market-Town three Miles 
from thence. Ihe Dog, without ſeeing the Man he was 10 
purſue, followed him by the Scent to the abovementioned Places, 
not wit hſtanding the Multitude of Market- People that went along 
in the ſame Way, and of Travellers that had occaſion to croſs it. 
And when the Blood- Hound came to the chief Market-Town, he 
paſſed through the Streets, without taking notice of any of the 
People there, and left not till he had gone to the Houſe, where 
the Man he ſought reſted himſelf, and found him in an upper 
Room, to the wonder of 4 that followed him. Boyl. de- 
term. Nat. of Effluv. Chap. 4. 

(ii) There are many Stories told of the Craft of the Fox, 
to compaſs his Prey; of which Ol. Magnus hath many ſuch, 
as, feigning the barking of a Dog, to catch Prey near Houſes ; 
feigning himſelf dead, to catch ſuch Animals as come to 
feed upon him; laying his Tail on a Waſp-Neſt, and then 
rubbing it hard againſt 'a Tree, and then eating the Waſps 
ſo killed: Ridding himſelf of Fleas, by gradually going in- 
to Water, with a Lock of Wool in his Mouth, and ſo driv- 
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for it under Groyod, out of Sight, in mooriſh Pla- 
ces, in Mud and irt (Kt) ; and others dig and 
delve for it, both above (7/1), and under the Sur- 
face of the drier Lands (mmm)! And how curious 
and well deſigned a Proviſion is it of particular 
large Nerves in. ſuch Creatures, adapted to that el- 
ecial Service! ee | 3 
What an admirable Faculty is that of many A- 
nimals, to diſcoyer their Prey at vaſt Diſtances; 
ſome by their, Smell ſome Miles off (unn); and 
ſome by their ſharp and piercing Sight, aloft in 
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But Pliny's fabulous Story of the Hyena out- does theſe 
Relations of the Fox, Serminem humanum inter paſtorum fla- 
bula aſimulare, nomenque alicujus addiſcere, quem evocatum 
foras laceret. Item Vomitionem hominis. imitars. ad ſallicitandas 
Canes quos invadat, Plin, Nat. Hiſt, 1. 8. c. 30, 
(ett) This do Ducks, Woodcocks, and many other Fowls, 
which ſeek their Food in dirty, mooriſh Places. For which 
Service they have very remarkable Nerves reaching to the 
end of their Bills. Of which ſee Book VII. Chap. 2. Note (e). 
(ui) Swine, and other Animals that dig, have their Noſes 
made more tendinous, callous, and ſtrong for this Service, 
than others that do not dig. They are alſo edged with a pro- 
per, tough Border, for penetrating and lifting up the Earth: 
and their Noſtrils are placed well, and their Smell is very ac- 
curate, to diſcover whatſoever they purſue by «digging. ' 
(aumm) The Mole, as its Habitation is different from that 
of other Animals, ſo hath its Organs in every reſpect curibuſly 
adapted to that way of Life; particularly its Noſe made 
ſharp, and flender, but withal tendinous and ſtrong, exe. But 
what is very remarkable, it hath ſuch Nerves reaching to the 
end of its Noſe and Lips, as Ducks, exc. have, mentioned 
above in Note (Kt). Which Pair of Nerves I obſerved to be 
much-larger in this Animal than any other Nerves proceed- 
ing out of its Brain. (A 
(unn) Predicious Creatures, as Wolfs, Foxes, exc. will diſ- 
cover Prey at great Diſtances; ſo will Dogs and Ravens dif- 
cover Carrion à great way off by their Smell. And if (as 
the Superſtitious imagine) the latter flying over and haunt- 
ing Houſes be a fign of Death, it 1s no doubt from ſome ca- 
daverous Smell, thoſe Ravens diſcover in the Air by their 
accurate Smell,. which is emitted from thoſe diſeaſed Bodies, 
Which have in them the Principles of a ſpeedy Death. | 
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the Alr, or at other Joon 
ſtance of the latter of which GOD himſelf giveth, 

ob x$Kix. 27, 28, 29% in the Inſtinct of the Eagh: 
oth the Eagle mount up at thy Command, ani make 
ber Neſt on high? She dwelleth and abideth on the 
Rock, upon the Crag of the Rock, and the firong 
Place (ppp). From thence ſhe ſeeketh ber Prey, and 
ber Eyes behold afar off, What a commodious Pro- 
viſion hath the Contfiver of Nature made for Ani- 
mals, that are neceſſitated to climb for their Food; 
not only in the Structure of their Legs and Feet, 
and in the Strength of ern 2 A . 
acting in that particular Office (999) z but allo in 
the peculiar Structure of the principal Parts, act. 
ing in the Acqueſt of their Food (rrr)! What 2 
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(eos) Thus Haut, and Kites on Land, and Gulls and other 
Birds that prey upon the Waters, can at a great Height in 
the Air ſee Afce, little Birds and Inſects on the Earth, and 
ſmall Fiſhes, Shrimps, &c. in the Waters, Which they wilt 
dart down upon, and take. 1 | 

(02) Mr, Ray gives a good Account of the Nidification of 
the Chry/attos cdudis annulo albo cinftd. Hujus Nidus Ani. 
1668, in ſylvoſis prope Derwentiam, &c. inventus eft 2 bacilli 
. ſen virgis lignits grandioribus compoſitus, quorum altera extre- 
mitas rupis cujuſdam eminentie, altera duabus Betulis innite- 
batur, —Erat Nidus quadratus, duas ulnas latus. —In eo pullus 
nnicus, adjacentibus cadaveribus unius agni, unius leporit, er 
trium Grygallorum pullorum, Synopſ. Method. Avium, p. 6. 
And not only Lambs, Hares, and Grygalli, but Sir Robert 
Sibbald tells us, they will ſeize Kids and Fawns, yea, and 
Children too: Of which he hath this Story of an Eagle in 
one of the Orcades Iflands, Que Infantulum unixs anni pan- 
nit involutum arripuit (quem Mater y uſtibiles pro igne 

allatura momento temporis depoſuerat in loco Houton-Hed difto) 
eumque deportafſe per 4 milliaria paſſuum ad Hoiam ; qud reex 
matris ejulatibus cognita, quatuor viri illuc in ndvicul4 pro- 
fefti ſunt, & ſcientes ubi Nidus eſſet, inſantulum illaſum & in- 
Hiſt. Scot, 1. 3. p. 2. p. 14. 
( 44 e in Book VII. Chap. I. Note (J. the ri- 


ſticks of the Wood- Pecker-khind. 
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(err) The Contrivance of - the Ligs, Feet and Nail. 
Opoſſum] ſeems very advantagions 10 this Animat in c 
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Chap. XI. to get Food. 107 
ifion alſo is that in nocturnal Birds and Beaſts, 
oo peculiar Structure of their Eye (), (and we 
may perhaps add the Accuracy of their Smell too) 
whereby they are enabled to diſcover their Food in 
the Dark ? But among all the Inſtances we have of 
natural Inſtinct, thoſe Inſtincts, and eſpecial Pro- 
viſions made to ſupply the Neceſſities of Helpleſs 
Animals, do in a particular Manner demonſtrate 
the great Creator's Care. Of which I ſhall give 
two Inſtances. - | | 
1. The Provifion made for young Creatures. 


That Tron, that natural Affection, ſo connatural 


to all, or moſt Creatures towards their Young (itt), 
what an admirable noble Principle is it, — 
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Tres ( which it doth very nimbly) for preying upon Birds. Bit 
that which is moſt fingular in this Animal, 1s the Structure of 
its Tail, to enable it to hang on Boughs. The Spines, or 
Hooks == ins the middle of the under fide ' of the Venebra of 
the Tail ; are a wonderful Piece of Nature's Mechaniſm. Th# 
firſt three Vertebræ had none of theſe Spines, but in all the ref 
they were to be obſerved. They were placed juſt at the 
Articulation of each Joynt, and in the middle from the Sides. —— 
For the performing this Office [of hanging by the Tail] rocking, 
I think, could be more ad vantagiouſty contrived. For when the 
Tail is twirlel or wound about 4 Stick, this Hook of the Spin 
eafly ſuftains the Weight, and there is but little labour of the 
Muſcles required, ON enough for bowing or crooking the Tail. 
This, and more to the ſame purpoſe, ſee in Dr. Tyſon's A 
nat. of the Opofſ. in Phil. Trenſ. No. 139. 
8e before Chop. 2. Note (z), (aa), (bb). 
Ws Quid dicam quantus amor beſtiarum ft in educandie 
odiendiſque iis, que procreauerint, uſque ad cum finem, dum 
foſſint ſeip/a defendere And having inſtanced in ſome Ani- 
mals, where this Care is not — accordingly is 
hot employed, he goes on, Jam Galline, — relique, 
& quietum requiruns ad pariendum locum, & cubilia ſibi, ni- 
doſque conſfruunt, roſque quam poſſunt molliſimꝰ ſubſlernunt, 


ut quam facillimi ova ſerventnur. Ex quibus pullos chm exclu- 
feriat, ita tuentur, wt & pennis foueant, ne frigere ladantur, 


& þ off calor, 4 ſole ſe opponant, ic. de Nat. Deor, I. 2. 
G& t, $2, 
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208 
ed in them by the wiſe Creator? By Means of 
which, with what Alacrity do they tranſact their 
parental Miniſtry? With what Care do they nurſe 
up their Young; think no Pains too great to be 
taken for them, no Dangers (aun) too great to 
be ventured upon for their Guard and Securi. 
y ? How carefully will they lead them about in 

laces of Safety, carry them into Places of Retreat 
and Security; yea, ſome of them admit them in- 
to their own Bowels (www)? How will they ca- 
, „ £ | , rel 
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To this natural Care of Parent-Animals to their young, 
we may add the Returns made by the young of ſome towards 
the old ones. Pliny faith of Rats, Genirores ſuos feſſos ſe 
necta, alunt inſigui pietate. Nat. Hiſt, I. 8. c. 57. So Cranes, 
be ſaith, Genitrit um ſenetlam invicem educant. L. 10. c. 23. 

This St. Ambroſe takes Notice of in his Hexameron , and 
Ol. Magnus after him, Depoſiti patris artus, per longevum ſene- 
Eutis plumis nudatos circumſtans ſoboles pennis propriis ſfovet, 
collatitio cibo paſcit, quando etiam ipſa nature reparat 
diſpendia, ut hinc inde ſenem ſublevantes, fulcro alarum ſu- 
arum ad volandum exerceant, & in priſtinos uſus deſueta membra 
reducdnt, For which Reaſon this Bird is denominated Pia. 
Vid. Ol. Mag. Hiſt. l. 19. c. 14. 

Hereto may be added alſo the conjugal re of the lit- 
tle green ZAthiopian Parrot, which Mr. Ray deſcribes from 
Claus. Fwmelles ſeneſcentes (quod valdꝰ notabile ) vix edere 
wvolebant, niſi cibum jam a mare tarprum, & aliquandin in pro- 
bobs retentum, & ꝗquaſi coftum roflro ſuo exciperent, ut Co 
barum pulli 4 matre ali ſolent. Synopſ. Meth. Av. p. 32. 

(www) The moſt timid Animals, that at other Times ab- 
ſcond, or haſtily fly from the Face of Man, Dogs, ee. will, 
for the ſake of their young, expoſe themſelves. Thus a+ 
mong Fowls, Hens will aſſault, inſtead of fly froth fuch as med- 
dle with their Brood. So Partridger, before their young 
can fly, will drop frequently down, firſt at leſſer, and then 
at greater Diſtances, to dodge and draw off Dogs from put- 
fuing their young. h 

(www) The Opeſſum hath a curious Bag on purpoſe forthe 
ſecuring and carrying about her young. There are belong» 
ing to this Bag two Bones (not to be met with in any other 
Skeleton) and four Pair of Muſcles; and ſome ſay the Tears 
lis therein alſo, Dr. Ten, Anar, of the Opoſ; in = 
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res them with their affectionate Notes, lull and 
niet them with their tender parental Voice, put 
Food into their Mouths, ſuckle them, cheriſh and 
keep them warm, teach them to pick, and eat, 
and gather Food for themſelves; and, in a word, 


perform the whole Part of ſo many Nurſes, de- 


ted by: the Sovereign Lord and Preſerver of the 
Word, to help ſuch young and ſhiftleſs Creatures, 
ill they are come to that Maturity, as to be able to 
ſuft for khemſelves f Dr al Io PV 
And as for other Animals (particularly Inſects, 
whoſe Sire is partly the Sun, arid whoſe numerous 
Off. ſpring would be too great for their Parent - Ani - 
mal's Care and Proviſion) theſe are ſo generated, as 
to need none of their Care, by Reaſon they arrive 
immediately to their Hani, their perfect, adult 
State, and are able to ſhifr for themſelves. But 
yet, thus far their parental Inſtinct (equivalent to 
the moſt rational Care and Fore - ſight) doth ex- 
tend, that the old ones do not wildly drop their 
Eggs and Sperm any where, at all Adventures, but 
ſo cautiouſly repoſit it in ſuch commodious Places 
(ſome in the Waters, ſome on Fleſh, ſome on Plants 
eee agreeable. to their 1 and 
ome ſhut up agrecable Food in their Neſts, partly 
for Incubarion, partly for Food (yyy),) that their 
in their Aurelia, or Nympha State, may find 
ultgient.and agreeable Food to bring them up, till 
they arrive to their Maturity. wth : a 
Thus far the Parental Initin& and Care. 


: . 
I 8 * 3 7 7 


—— ll 
v 4 


Tranſ, Ne 249, where he alſo, from  Oppian, mentions the 
Dop-Fifh , that upon any Storm ot Danger, receives. the 
young Ones intg her Belly, which come out again when the 

tht is over. So alſo the Sqwatine and Glancer, the (ame 
Author ſaith, have the ſame Cate, for their young, but re» 
delve them" into different Receptacles, | 
eee) See Book VIII. Chap. 6. ; 
1099) See Chap. 13. N (if, SOL bs al 
Wan P Next 
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Next we may obſerve no leſs in the youny 
themſelves, eſpecially in thoſe of the irrational A. 
nimals. Foratmuch as the Parent-Animal is not 
able to bear them about, to cloath them, and to 
dandle them, as Man doth z how admirably hath 
the Creator contrived their State, thar thoſs poor 
young Creatures can ſoon walk about, and with 
the little Helps of their Dam, ſhift for, and help 
themſelves? How naturally do they hunt for theit 
Teat, ſuck, pick (zzz), and take in their proper 
Food? 

But for the young of Man, their Parents Rea- 
ſon, joined with natural Affection, being ſufficient 
to help, to nurſe, to feed, and to cloath them; 
therefore they are born helpleſs, and are more ab- 
ſolutely than other Creatures, oaſt upon their Pa- 
rents Care (aaaa). A manifeſt Act and Deſignation 
of the Divine Providence. | 

2. 'The other Inſtance I promiſed, is the Proyi- 
fion made for the Preſervation of ſuch Animals as 
are ſometimes deſtitute of Food, or in Danger of 

being ſo. The Winter is a very inconvenient, im- 
proper Scaſon, to afford either Food or Exerciſe 
to Tales, and many other Animals. When the 
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(zzz) There is manifeſtly a ſuperintending Providence in 
this Cale, that ſome Animals are able to ſuck as ſoon as ever 
they are born, and that they will naturally hunt for the 

Teat before they are quite gotten out of the Secundines, and 
parted from the Navel-String, as I have ſeen, But for Chick 
ens, and other young Birds, they not being able immediately 
to pick till they are ſtronger, have a notable Proviſion made 
for ſuch a Time, by a part of the Yolk of the Egg being 
incloſed in their Belly, a little before their Excluſion or 
Hatching, which ſerves for their Nouriſhment, till they are 
roy 1 enough to pick up Meat. Vid. Book VII. Chap. 4 
Note (a). 

(anaa) Qui [Infantes) de ope noflr4 ac de divind miſericor- 
dia plus merentur, qui __ flatim nativitatis ſua ortu plo- 
rantes ac flentes, nil aliud faciunt quam deprecantur. Cypt. 
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Chap. XI. off their Dung. 2tt- 
flowry Fields are diveſted of their Gaiety; when 
the Aue Trees and Plants are ſtripp'd of their 
Fruits, and the Air, inſtead of being warmed with 
the chetiſhing Beams of rhe Sun, is chilled with 
rigid Froſt; What would become of ſuch Animals 
a are impatient of Cold? What Food could be 
found by ſuch as are ſubſiſted by the Summer - Fruits? 
hut to obviate all this Evil, to ſtave off the Deſtruc- 
tion and Extirpation of divers Species of Animals; 
the infinitely wiſe Preſerver of the World hath as 
wiſely ordered the matter; that, in the firit Place, 
ſuch as are impatient of Cold, ſhould have ſuch a 
ſpecial Structure of their Body, particularly of their 

carts, and Circulation of their Blood (4465), as 
during that Seaſon, not to ſuffer any waſte of their 
Body, and confequently not to need any Recruits 
but that they ſhould be able to live in a kind of 
ſeepy, middle State, in their Places of ſafe Re- 
treat, until the warm Sun revives both them and 
their Food together. 

The next Proviſion is for ſuch as can bear the 
Cold, but would want Food then; and that is in 
ſome by a long Patience of Hunger (cccc), in others 
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(ot) 1 migut name here ſome of the Species of Bitds, 
the whole Tribe almoſt of Inſects, and ſome among other 
Trides, that are able to ſubſiſt for many Months without 
Food, and ſome without Reſpiration too, or very little; 
But it may ſuffice to inſtance only in the Land-Tortoiſe, of 
y - "oa whoſe Heart and Lungs: See Book VI. Chap. 5. 

ore (b), | 

(ecec) Inedidmn dintifime tolerat Luut, ut & alia omnia tar» 
hivora, lictt voraciſima; magnd ntique natura providentid ; 
pg eſea non ſemper is prompin eff, Ray's Synopl., Quadr, 
174. | | 
To the long Abſtinence mentioned of Brute-Animals, [ 
hope the Reader will excuſe me if I add one or two Inſtances 
of extraordinary Abſtinence among Men. One Martha Tay» 
born in Derbyſhire, by a Blow on the Back fell into ſuch 
1 Proftration of Appetite, that fie took liutle Suſtenance, 

4 * 


but 
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by their notable Inſtinct in laying up Food before 
hand againſt the approaching Winter (dddd). Q 
this many entertaining Examples may be given; 
particularly we may, at the proper Seaſon, obſerye 
not only the little [Treaſures and Holes well-ſtock- 
ed with timely ; Proviſions, but large Fields (eece) 
here and there throughout beſpread with conſide- 
D Ho: j rable 
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but ſome. Drops with a Feather, from Chriſimas 1667, for 
thirteen Months, and flept but little too all the Time. See Dr, 
Yr rk Account thereof in Ephem, Germ. T. 3. Ob. 173. 
To this we may add the Cafe of S. Chilton, of Tinſbury, 
near Bath, who in the Years 1693, 1696, and 97, ſlept di. 
vers Weeks together. And although he would ſometimes, 
in a very odd manner, take Suſtenance, yet would lie a long 
Time without any, or with very little, and all without any 
conſiderable Decay. See Phil, Tranſ. No. 304, 

(4ddd) They are admirable Inſtin&ts which the Sieur de 
Beawplan relates of. his own Knowledge, of the little Animals 
called Bohaques in Ukraine, They make Burroughs like Rab- 
bets, and in October ſhut themſelves ", and do not come out 
again till April. They ſpend all the Winter ander Ground, 
eating what they laid up in Summer. — Thoſt that are lazy 
among them, they lay on their Backs, then lay a great handful 
of dry Herbage upon their Bodies, &c. then others drag thoſe 
| Drones to the Mouths of their Burroughs, and ſo thoſe Crea- 

tures ſerve inſtead of Barrows, &c. I have often — them 
praftiſe this, and have had the Curioſity to obſerve them whole 
Days together. — Their Holes are parted like Chambers; ſome 
ſerve for Store-Houſes, others ſor Burying- Places, &c. Their 
Government is nothing inferior to that of Bees, & They never 
go abroad without poſting a Centinel upon ſome high Ground, 10 
give notice to the others whilſt they are feeding. As ſoon as 
the Centinel ſees any Body, it flands upon his Hind-Legs and 
whiſtles, Beauplau's Deſcription of Ukraine, in Vol. I. of the 
Collection of Voyages, cc. | 

A like Inſtance of the Northern Galli Sylveſtres, ſee in 

Chap. 13. Note (g). | 

As for the Scrjptural Inſtance of the Ant, ſee hereafter 
' Book VIII. Chap. 5. Note (d). 

(eee) | have in Autumn, not without Pleaſure obſerved, 
not only the great Sagacity and Diligence of Swine, in hunt- 
ing out the Stores of the Field- Mice ; but the wonderful Pre- 
caution alſo of thoſe little Animals, in hiding their Food * 


1 
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fore rable Numbers of the Fruits of the neighbouring 


0 Trees, laid carefully up in the Earth, and covered 
ven; ſafe, by the provident little Animals inhabiting 
ſerve thereabouts. And not without Pleaſure have I ſeen 
ock - and admired the Sagacity of other Animals, hunt- 
eece) ing out thoſe ſubterraneous Fruits, and pillaging 
ſide- the Treaſures of thoſe little provident Creatures. 
able. And now from this bare tranſient View of this 


| Branch of the Great Creator's Providence and Go- 
NE verment, relating to the Food of his Creatures, we 
can conclude no leſs, than that ſince this grend 
Affair hath ſuch manifeſt Strokes of admirable and 
wiſe Management, that ſince this is demonſtrated 
throughout all Ages and Places, that therefore ir 
is God's Handy- Work. For how is it poſſible that 
ſo vaſt a World of Animals ſhould be ſupported, 
ſuch a great Variety equally and well ſupplicd with 
— Food, in every Place fit for Habitation, 
without an eſpecial r and Manage- 
ment, equal to, at leaſt, that of the moſt prudent 
Steward and Houſholder? How ſhould the Crea- 
tures be able to find out their Food when laid up 
in ſecret Places? And how ſhould they be able to 
gather even a great deal of the common Food, and 
at laſt to macerare and digeſt it, without peculiar 
Organs adapted to the Service? And what leſs than 
an infinitely Wife God could form ſuch a Ser of 
curious Organs, as we find every Species endowed 
with, for this very Uſe? Organs ſo artificially made, 
ſo exquiſitely fitted up, that the more ſtrictly we 
ſurvey them, the more accurately we view them 


— — 
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* » 


forehand againſt Winter. In the Time of Acorns falling. I 
have, by means of the Hogs, diſcovered, that the Atice had, 


ter All over the neighbouring Fields, treaſured up ſingle Acorns 
* In little Holes they had ſcratched, and in which they had 
8 carefully covered up the Acorn. Theſe the Hogs would, 


Day after Day, hugt out by their Smell, 
P 3 (even 
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(even the meaneſt of them with our bleſt Glaſſts) 
the leſs Fault we find in them, and the more we 
admire them: Whereas the beſt poliſhed, and 
moſt exquiſite Works, made by human Art, appear 
2 our Glaſſes, as rude and bungling, deform - 
ed and monſtrous; and yet we admire them, and 
call them Works of Art and Reaſon. And laſtly, 
What leſs than Rational and Wiſe could endow ir- 
rational Animals with various Inſtincts, equivalent, 
in their ſpecial Way, to Reaſon it ſelf? Inſomuch 
that ſome from thence have abſolutely concluded, 
that thoſe Creatures had ſome Glimmerings of Rex- 
ſon. But it is manifeſtly Inſtinct, not Reaſon they 
act by, becauſe we find no varying, but that every 
Species doth naturally purſue at all Times the ſame 
Methods and Way, without any Tutorage or Lear- 
ning: Whereas Reaſon, without Inſtruction, would 
often vary, and do that by many Methods, which 
: „ doth by one alone. But of this more here- 
AITET, | | 
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C HAP. XII. 


. Of the Cloathing of Animals. 
FAving in the foregoing Chapter ſomewhat 


Tor's Wiſdom and Goodneſs towards his Creatures, 
in ordering their Food, I ſhall be more brief in this 
Chapter, in my View of their Cloatbing (a); ano- 
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vs 


(a) Concerning the Cloathing of Animals, Ariftorle obſerves, 
That ſuch Animals have Hair as go on Feet and are ꝓivipa- 
rojus ; and that ſuch are covered with a Shell, as go on Fett, 
end are oviparons, Hiſt, Anim, J. 3. c. 10. | 


” wer 


largely taken a view of the Infinite Crea- 


n eggs 07 
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ther neceſſary Appendage of Life, and in which 
we have plain Tokens of the Creator's Art, mani- 
feſted in rheſe two Particulars; the Suitableneſs of 
Animals Cloathing to their Place and Occaſions z and 
the Garniture and Beauty thereof. | 

I. The — of Animals is ſuited to their 
Place of Abode, Occaſions there; a manifeſt 
At of Deſign and Skill. For if there was a Poſ- 
ſibility , that Animals could have been accoutred 
any other Way, than by God that made them, it 
wult needs have come to pals, that their Cloathing 
would have been at all Adventures, or all made the 
ſame Mode and Way, or ſome of it, at leaſt, in- . 
convenient and unſuitable. But on the contrary 
we find all is curious and compleat, nothing too 
much, nothing too little, nothing bungling, no- 
thing bur what will bear the Scrutiny of the moſt 
exquiſite Artiſt; yea, and fo far out- do his beſt 
Skill, that his moſt exquiſite Imitations, even of 
the meaneſt Hair, Feather, Scale, or Shell, will be 
found only as ſo many ugly, ill-made Blunders and 
Botches, when ſtrictly brought to the Teſt of good 
Glaſſes. But we ſhall find an Example remarkable 
enough in the preſent Caſe, if we only comparethe 
beſt of Cloathing which Man makes for himſelf, 
with that given by the Creator for the Covering of 
the irrational Creatures. Of which it may be ſaid, 
as our Saviour doth of the Flowers of the Field, 
Mat, vi. 29. That even Solomon, in all bis Glory, was 
not arrayed dite one of theſe. . 
But let us come to Particulars, and conſider the 


Suitableneſs of the different Method the Creator 


hath taken in the Cloathing of Man, and of the 


irrational Animals, This Pliny (6) pathetically la- 


ments, 


— 
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(b) Cnjus [Hominis] causd videtur cuncta alia genuiſſe Na- 
tyra, magna & [ava mercede contra tanta {iq miunera: ut 
. 14 
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ments, and ſays, I 7s bard to judge, whether Na. 
ture hath been a kinder Parent, or more cruel $t 
Mother to Man. For, ſays he, Of all Creatures, be 
alone is covered with other's Riches, whereas Nature 
bath given various Cloathing to other Animals, Shells, 
Hides, Prickles, Shag, Briſtles, Hair, Down, Ouill; 
Scales, Fleeces; and Trees ſhe hath fenced with a Bark 
or two againſt the Injuries of Cold and Heat. Only 
poor naked Man, ſays he, is in the Day of his Birth 
caſt into the wide World, to immediate crying and 
ſqualling 3 and none of all Creatures beſides, ſo ſoon to 
Tears in the very beginning of their Life. 

But here we have a manifeſt Demonſtration of 
the Care and Wiſdom of God towards his Crea- 
tures; that ſuch ſhould come into the World with 
their Bodies ready furniſhed and accommodated, 
who had neither Reaſon nor Forecaſt to contrive, 
nor Parts adapted to the Artifices and Workman- 
ſhip of Cloathing; but for Man, he being endow- 
ed with the tranſcending. Faculty. of Reaſon, and 
thereby made able to help himſelf, by having 
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non - fit ſatis aſtimare, Parens melior homini, an triſtior No- 
,verca ſuerit. Ante omnia unum Animantium cyn#torum alie- 
nis velat opibus : ceteris variè tegumenta tribuit, teſtas, corti- 
ces, coria, ſpinas, villos, ſetas, Dar, plumam, pennas, ſqua- 
mas, wellera, Truncos etiam arboreſque cortice, interdum ge- 
mino, & frigoribus, & calore tutata eff, Hominem tantum nu- 
| dum, & in nuda hamo, natali die abjicit ad vagitus flatim & 
ploratum, nullumque tot animalium aliud ad lacrymas, & has 
protinus vita principio. Plin. Nat. Hiſt. I. . Prom. 
Let Seneca anſwer this Complaint of Pliny, although per- 
| haps what he ſaith might be more properly noted in another 
Place: Quiſquis es iniquus aſtimater ſortis' humane, cogita 
. quanta nobis tribuerit Parens noſter, quanto valentiora anima- 
tk ſub jugum miſerimus, quanto velociora aſſequamur, quan 
nihil fit mortale non ſub ictu noſtro poſitum. Tot virtutes acte- 
pimus, tot artes, animum denique cui nihil non eodem quo inten- 
dit momento pervium eft, Sideribus velotiorem, &c. Senec. de 
Benef, I. 2. C. 29. | | 


Thoughts I 


"nm 


/ 
Chap: XII. Of Animals Cloathing. T1 
Thoughts to contrive, and withal Hands to effect, 
and ſufficient” Materials (c) afforded him from the 
Skins and Fleeces of Animals, and from various 
Trees and Plants: Man, I ſay, having all this 
Proviſion made for him, therefore the Creator 
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4 9 Mirantur plurimi quomodo tutt, & fant vivant homines 
in horrendis frigoribus plage Septentrionalis ; hancque levem gu- 
ſionem ultra. 30 anvis audieram in Italid, preſertim ab Athi- 
opibus, & Indis, quibus oneroſut videtur weſtitus ſub Zona tore 
rida, — Quibus reſpondetur, Gaudet Indus multiplici pla- 
marum genere, magis forſan pro tegumento, quam neceſſitate: 
rurſus Scytha villoſo veſliiu ——lia ſub. polo Arttico aduertùt 
ae hyemes n— ru remedia faciliter adminiſtrat 
f atura], Ligna videlices in maxima copia, & leviſſimo pretio, 
& demum Pelles diverſorum animalium, tam ſylveſirium quan 
domeſlicorum, Then he gives a Catalogue of them, and faith, 
Quarum omnium experti pellifices ita ingeniose noverunt mixiuras 
componere, ut pulcherrimum decorem oftendat warietas, & cali» 
diſimum fomentum adjuntta mollities, Ol. Mag. Hiſt, I. 6. c. 20. 
To this Guard againſt the Cold, namely, of Fire and 
Cloathing; I hope the Reader will excuſe me, if I take this 
Opportunity of adding ſome other Defenſatives Nature, (ar 
rather the great Author of Nature,) hath afforded theſe nor- 
thern Regions: Such are their high Mountains, abounding, 
as Ol. Magnus faith, through all Parts; alſo their numerous 
Woods, which beſides their Fige, do, with the Mountains, 
ſerve as excellent Screens againſt the Cold, piercing Air and 


Winds. Their prodigious Quantities of Minerals, and Me- 
tals, alſo afford Heat, and warm. Vapours, Minera ſeptentris- 
nalium regionum ſatis multe, magne, diverſe, & opulents ſunt, 


ſaith the ſame curious, and (for his Time,) learned Archbi- 


ſhop, 1. 6. c. t. and in other Places. And for the Warmth 
they afford, the Yolcano's of thoſe Parts are an Evidence; as 


are alſo their terrible Thunder and Lightning, which are ob- 
ſery'd to be the moſt ſevere and miſchievous in their metal- 
line Mountains, in which large Herds of Cattle are ſometimes 
deſtroy d; the Rocks ſo rent and ſhatter'd, that new Veins of 


Silver are thereby diſcover'd; and a troubleſome Kind of 
Quinſie is produc'd in their Throats, by the ſtench, and pai- 
ſonous Nature of the ſulphureous Vapours, which they diſ- 
ſolve, by drinking warm Beer and Butter together, as Qiaws 
tells us in the ſame Bogk, Chap. 17. 

To all which Defenſatives, I ſhall, in the laſt Place add, 
the warm Yapours of their Lakes, (ſome of which are prodi- 
x | | giouſly 
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hath. wiſely made him naked, and leſt him to ſhift 
for, himſelf, being ſo well able to help himſelf. 
And a notable Act this is of the Wiſdom of God, 
25 only as the more ſetting forth his Care and 
indneſs to them that moſt needed his Help, the 
helpleſs irrational Animals, and in his not over- 
doing his Work; but alſo as it is moſt agreeable to 
the Nature and State of Man (d), both on natural 
and political Accounts: That Man ſhould cloath 


himſelf is moſt agreeable to his Nature, particularly 
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gioully large, of 130 7alian Miles in Length, and not much 
els in Breadth;) alſo of their Rivers, eſpecially the Vapour 
which ariſe from the Sea. Of which Guard againſt ſevere 
Cold, we have lately had a- convincing Proof in the great 
Froſt, in 1708, wherein, when England, Germany, France, 
Denmark; yea, the more ſoutherly Regions of Italy, Swir- 
zerland, and other Pants ſuffer'd ſeverely; Ireland and Scotland 
felt very little of it, hardly more than in other Winters; of 
the Particulars- of which, having given an Account in the 
Phil. Tranſ. Na. 324. I ſhall thither refer the Reader. But it 
ſeems this is what doth ordinarily befa] thoſe northern Parts; 


particularly the Hands of Orkney, of which the learned Dr. 


Wallace gives this Account : Here the Winters are generally 
more ſubjett to Rain than Snow; nor doth the Froſd and Snow 
continue ſo long here, as in other Parts of Scotland; but the 
Wind in the mean Time will often blow very boiſterouſiy; and 
it Rains ſometimes, not by Drops, but by Spoutt of Water, as if 
whole Clouds fell down at once. In the Year 1680, in the 
Month of june, after great Thunder, there fell Flakes of Ice 
near @ Foot thick, Wall. Account of Or-. Chap. 1. p. 4. From 
which laſt Paſſage I obſerve; That although in thoſe Parts, 
the Atmoſphere near the Earth be warm, it is exceſſively 
cold above; ſo as to freeze ſome of thoſe Spouts of Water 
in their Deſcent, into ſuch great, and almoſt incredible Maſſes 
of Hail. And whence can this Warmth proceed, but from 
the Earth, or Sea, emitting Heat ſufficient- to ſtave off the 
Cold above? Conſult Book II. Chap. 5. Note (c). 

| (4) Sicut enim ſi innata ſibi [i. e. Homini] aliqua haberet 
arma, illa ei ſola ſemper adeſſent, its & ſs artem 2 Na- 
tura ſortitus eſſet, reliquas ſand non haberet. ia verd ei me- 
liaus erat omnibus armu, omnibuſque artibus uti, nautrum co- 
r 4 natura of propterea datum e. Galen, de UL. Part. 
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mong other Things, ) as being moſt ſalutary, and 
Gol f e to his Affair. 'or by this Me 


| ans 
Man can adapt his Cloathing to all Seaſons, to all 
Climates, to this, or to any Buſineſs. He can here» 
by — himſelf ſweer and clean, fence off many 
Injuries; but above all, by this Method of Cloath- 
ing, with the natural Texture of his Skin adapted 
to it, it is that grand Means of Health, namely, 
inſemſible Perſpiration (e) is perform'd, at leaſt great- 
ly promoted, without which an human Body would 
be ſoon over-run with Diſeaſe. x #2568 

In the next Place, there are good political Rea- 
ſons for Man's cloathing himſelf, inaſmuch as his 
Induſtry is hereby employ'd in the Exerciſes of his 
Art and Ingenuity z his Diligence and Care are 
exerted in keeping himſelf ſweet, cleanly, and 
neatz many Callings and Ways of Life ariſe from 
thence, and, (to name no more,) the Ranks and 
Degrees of Men are hereby in ſome Meaſure ren- 
der'd viſible to others, in the ſeveral Nations of 
the Earth. THIF 

Thus it is manifeſtly beſt for Man that he ſhould 
cloath himſelf. | 


— —„ 


(e) Concerning inſenſible Perſpiration, Sanctorius obſerves, 
That it much exceeds all the Senſible put together. De Stat. 
Med. Aph. 4. That as much is evacuated by inſenſible Per- 

iration in one Day, as is by Stool in fourteen Days. Par- 
ticularly, that, in a Night's Time, about fixteen Ounces is 
commonly ſent out by Urine, four Ounces by Stool; but a- 
bove forty Ounces by. inſenſible Perſpiration, Aphor. 59. 66, 
That if a Man eats and drinks 8 J. in a Day, 5 l. of it is ſpent 
in in ſenſible Perſpiration, F. 1. Aph. 6. And as to the Times, 

e faith, Ab aſumpto cibo 5 horis 1 |. circiter perſpirabilis ——— 
exhalare ſolet, à 54 ad 12am 3 |. circiter ; à 12a ad 16am vix 
ſelibram, Aph. 86. 

And as to the wonderful Benefits of inſenſible — — 
they are abundantly demonſtrated by the ſame learned Perſon, 
bi ſupra ; as alſo by Borelli in his ſecond Part, De Mot. Ani- 
mal. Prop. 168. who faith, Neceſſaria eff inſenſibilis Tranſpi- 

ratio, ut vita Animalis conſervetur, | 
But 


s f Hnimald Chathing. "BeokTy: 
But for the poor ſhiftleſs Itrationals, it is a 
prodigious Act of the great Creator's Indulgence, 
that they are all ready furniſhed with ſuch Cloath- 
ing, as is poſe to their Place and Buſineſs (f), 


Some covered with Hair (g), ſome with Fea- 
"Oe. Fe 2 | . tthets 


(f) Animantium verò quanta varietas gt? Quanta ad eam 
tem vi, ut in ſuo queque genere permaneant ? Ouarum alia 
coriis tefte ſunt, alia villi veſtita, alia ſpinis hirſute: pluma 
alias, alias ſquama videmus obduttas, alias eſſe cornibus arma - 
gas, alias habere effugia pennarum. Cic. de Nat. Deor. |. 2. 


C. 47. 3 (31:79 | 
| 7 From Malpighi's curious Obſeryations of the Hair, 1 
hall note three Things. r. Their StruRure is filtulous, or 
tubular; which hath long been a Dqubt among the curious. 
Fiſbuloſum eſſe Pilum] demonſtrant luſtrario pilorum a caudi 
collo Equorum, &C.——precipue ſetarum Apri, que patenti- 
arem ex Tale compoſutionem exhibent. Eft autem diftus Apri 
fits Cylindricum corpus quaſi diaphanum — fiſtularam aggere 
cam flat um, c ſpeciem columns ſtriata pra ſe fert. Componentes 
Aula in gyrum ſituate in apice patentiores redduntur; nam bis 
ans pilus in gemin as dividitur partes, c componentes minimse fi- 
Pulls ———— liberiores reddite manifeſtantur, ita ut enumerari 
poſſunt ; has autem 20, & ultra numeravi.—Fxpoſite fiſtu- 
le tubuloſe ſunt, & frequentibus tunitis tranſverſaliter 
pruatis, veluti valvulis pollent. Et quoniam Spine, in Erina- 
enis pracipui, &c. nil aliud ſunt, quam duri ex rigidi pili, ideo, 
&c, And then he deſcribes the Hedgebog's Spines, in which 
thoſe Tubes manifeſtly appear; together, with medullary 
Valves and Cells; not inelegant, which he hath figur'd in 
Tab. 16. at the End of his Works. 67 1 4 
That which this ſagacious, and not enough to be com- 
mended Obſervet, took notice of in the Structure of Hair, 
and its Parity to the Spines; I have my ſelf obſerv'd in ſome 
Meaſure to be true, in the Hair of Cats, Rats, Mice, and di- 
vers. other Animals; which look. very prettily when view'd 
with a good Microſcope, The Hair of a Mouſe, (the molt 
tranſparent of any I have view'd,) ſeems to, be one ſingle 
tranſparent Tube, with a Pith made up of a fibrous Subſtance, 
running in dark Lines; in ſome Hairs tranverſly, in others 
ſpirally, as in Fig. 14, 15, 16, 13. Theſe darker medullary 
Parts, or Lines, I have obſerv'd, are no other than ſmall Fi- 
bres convolved round, and lying cloſer together than in other 


Fans of the Hair. They run from the Bottom, to the * 
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chers (), ſome, with Scales, ſome with Shells (i), 
ſome only Skin, and ſome with firm and ſtout Ar- 
mature; all nicely accommodated to the Element 
in which the Creature liveth, and its occaſions 
there (4). To Quadrupeds Hair is a commodious 
Cloathing z which, together with the apt Tex- 
ture of their Skin, fitteth them for all Weathers, 
to lie on the Ground, and to do the Offices of 
Man; and the thick and warm Furs and Fleeces of 
thers, are not only a good Defenſative againſt the 
Cold and Wet; but alſo a ſoft Bed to repoſe 
themſelves inz and to many of them, a comfortable 
coyering, to nurſe and cheriſh their tender Young. » 
And as Hair to Quadrupeds ; fo Feathers are as 
commodious a [Dreſs to ſuch as fly in the Air, to 
Birds, and ſome Inſects; not only a good Guard 
againſt Wet and Cold, and a comfortable Covers 
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of the Hair; and I imagine, ſerve to the gentle Evacuation 
of ſome Humour out of the Body; perhaps the Hair ſerves 
as well for the inſenſible Perſpiration of hairy Animals, as to 
fence againſt Cold and Wet. In Fig. 14, 16, is repreſented 
the Hair of a Mouſe, 'as it appears through a ſmall Magnifier ; 
and in Fig. 15, 17, as it appears when view'd with a larger 
Magnifier. | 
Upon another Review, I imagine, That although in Fig: 
14, 15, the dark Parts of the Pith ſeem to be tranſverſic ; that 
they, as well as in the two other Figures, run round in a ſcrew- 
like Faſhion, 
See Book VII. Chap. 1. Note (d) (e). 

(s) See Chap. XIV. Note (c). 


) It is a Sign ſome wiſe Artiſt was a Contriver of the 


Cloathing of Animals; not only as their Cloathing varies, 
as their Way of Living doth ; but alſo becauſe every Part 
of their Bodies is furniſh'd with proper ſuitable Cloath- 
ing. Thus divers Animals, that have their Bodies cover'd 
for the moſt Part with ſhort, ſmooth Hair ; have ſome Parts 
left naked, where Hair would be an Annoyance: And ſome 
Parts beſet with long Hair; as the Mane and Tail: And 
ſome with ſtiff, ſtrong Briſtles ; as about the Noſe: And 
ſometimes within the Noſtrils; to guard off, or give warn- 


ing of Annoyances. 
1 5 ing 
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ing to ſuch as Hatch and brood their Young ; but 
alfs moft commodious for their Flight. To which 
purpoſe they are nieely and nicatly' placed every 
where on the Body, to give them an eaſie Paſſage 


through the Air (1); and to afift in the waftin 
their Body through that thin Medium. For which 


Service, how curious is their Texture for Light- 


neſs; and withal for Strength? Hollow and thin 
for 1 but withal; context and firm for 
Strength. And where 'tis necefary they ſhould 
de filled, what a light and ſttong medullary Sub- 
ſtance is it they are filled with? By which curious 
. Contrivances, even the very heavieft Parts made for 
Serength, are ſo far from being 4 Load to the Body, 
that t 7 rather aſſiſt in making it light and buoy- 
ant, and capacitateir for Flight. But for the Vanes, 


che lighteſt part of the Feather, how curiouſſy are 


they wrought with capillary Filaments, neatly in- 
terwoven together (n), whereby they are not only 
lighr, but allo ſufficiently cloſe and ſtrong, to keep 
the Body warm, and guard it againſt the Tojurics of 
Weather, and withal, to impower the Wings, like 
ſo many Sails, to make ſtrong Impulſes upon the 
Air in their Flight (). Thus curious, thus artifi- 


— 2 * 


i The Feathers being, N from the Head towards the 
Tail, in cloſe and neat Order, and withal preened and dreſ- 
ſed by the Contents of the Oil-Bag, afford as eaſie a Paſſage 
through the Air, as a Boat new cleaned and drefled finds in 
its Paſſage through the Waters. Whereas, were the Feathers 
laced the contrary, or any other way (as they would have 
en, had they been placed by Chance, or without Art) they 
would then have gathered Air, and been a great Encumbrance 
to the Paſſage of the Body through the Air. See Book VII. 
Chap. 1. Note 7 a 
() In Book VII. Chap. 1. Note (e). there is a particular Ac- 
count of the Mechaniſm of their Vanes, from ſome nice Mi- 
croſcopical Obſervations, and therefore I ſhall take no farthet 
Notice of it here. 0 | 
() Vid. Borell, de Mot. Animal. Prop. 182. Vol. I, 
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cial, thus cotnmodious is the Cloathing of Beaſts 
and Birds: Concerning which, more'in proper Place. 

And no leſs might I ſhew that of Reptiles and 
Fiſhes (o) to be, if it was convenient to enlarge up- 
on this Branch of the Creator's Works. How well 
adapted are the Annuli of ſome Reptiles, and the 
Contortions of the Skin of others, not only to fence 
the Body ſufficiently againſt out ward Injuries; but 
to enaBle them to creep, to perforate the Earth (p), 
and in a word, to perform all the Offices of their 
Reptile State, much better than any other Tegu- 
ment of the Body would do? And the ſame might 
be faid of the Covering of the Inhabitants of the 
Waters, particularly the Shells of ſome, which are 
a ſtrong Guard to the render Body that is within, 
and conſiſtent —_ with their flower Motion 
and the Scales and Skins of others, affording them 
an eaſie and fwift Paſſage through the Waters. But 


a f * .  _— . 1 adi. a. it 


(e) See Book IX. | 
8 For à Sample of this Branch of my Survey, let us 
chuſe the Tegument of Earth-Werms, which we ſhall find 
compleatly adapted to their Way of Life and Motion, being 
made in the moſt compleat Manner poſlible for terebrating 
the Earth, and creeping where their Occafions lead them. 
For their Body is made throughout of ſmall Rings, and theſe 
Rings have a curious Apparatus of Muſcles, enabling thoſe 
Creatures with great Strength to dilate, extend, or contract 
their Annulr, and whole Body; thoſe Annuli alſo are each 
of them armed with ſmall, ſtiff, ſharp Beards, or Prickles, 
which they can open, to lay hold on, or ſhut up cloſe to their 
Body: And laſtly, Under the Skin there lies a flimy Juice, 
that they emit, as Occaſion is, at certain Perforations be- 
tween the Axnuli, to lubricate the Body, and facilitate their 
Paſſage into the Earth. By all which Means they are enabled 
with great Speed, Eaſe, and Safety, to thruſt and wedge 
themſelves into the Earth; which they could not do, had 
their Bodies been covered with Hair, Feathers, Scales, or 
ſuch like Cloathing of the other Creatures. See more con 
cerning this Animal, Book IX. Chap. 1. Note (a). | 
| | ) 
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it may be_ ſufficient to give only a Hint of theſ- 
Things, which more properly 2.8 to 2 85 

Fee. 1 wr & ne e 
Thus hath. the indulgent Creator furniſh'd the 
whole animal World with convenient, ſuitable 
' Cloathing.' ey by 1 
II. Let us in the next Place take a ſhort View 
of the Garniture (4), and Beauty thereof. And here 
we ſhall thus far, at leaſt, deſcry it to be beauti- 
ful; that it is compleat and workman- like. Even 
the Cloathing of the moſt ſordid Animals, thoſe 
that are the Teal beautified with, Colours, or ra- 


ther whoſe Cloathing may regrate the Eye (r); 


yet when we come ſtrictly to view them, and ſes 
riouſly conſider the nice Mechaniſm of one Part, 
the admirable Texture of another, and the exa& 
Ferry of the Whole z we diſcern ſuch Strokes 

of inimitable Skill, ſuch incomparable Curioſit 
that we may ſay with Solomon, Eccl. iii. 11. [God 
bath made every Thing beautiful in his Time. 
But for a farther Demonſtration, of the ſuper- 
eminent Dexterity of his almighty Hand, he hath 
been pleas'd, as it were on Purpoſe, to give ſur- 
prizing Beauties to divers Kinds of Animals. What 
radiant Colours are many of them, particularly 
ſome Birds and Inſects (/), bedeck'd with! Wh 
a prodi- 


a * » 
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( Ariftotle, in his Hiſt. Anim. I 3. c. 12. names ſeveral Ri- 
vers, that by being drank of, change the Colour of the Hair. 
() For an Example; Let us take the Cloathing of the 
Tortoiſe and Viper; becauſe, by an incurious View, it rather 
regrateth, than pleaſeth the Eye: But yet, by an accurate 
Survey, we find the Shells of the Former, and the Scales of 
the Latter, to be a curious Piece of Mechaniſm, neatly 
made; and ſo compleatly, and well put, and tack'd together, 
as to exceed any human Compoſures: Of the Latter ſee more 
in Book IX. Chap. 1. Note (c). 

(t would be endleſs to enter into the Particulars of the 
beautiful Birds, and Inſects of our European Parts; but eſpe- 
cially thoſe inhabiting the Countries between the 8 
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a prodigious Combination is there often of theſe, 


ea, how nice an Air frequently of meaner Co- 
ours (t), as to captivate;the Eye of all Beholders, 
and exceed the Dexterity of the moſt exquiſite Pen- 
cil to copy? | | 1 
And now, when we thus find a whole World of 
Animals, cloathed in the wiſeſt Manner, the moſt 
ſuitable to the Element in which they live, the 
Place in which they reſide, and their State and Oc« 
caſions there; when thoſe that are able to ſhift fot 
themſelves, are left to their own Diſcretion and Di- 
ligence, but the Helpleſs well accourer'd and provi- 
ded for; when ſuch incomparable Strokes of Art 
and Workmanſhip appear in all, and ſuch inimitable 
Glories and Beauties in the Cloathing of others; 
who can, without the greateſt Obſtinacy and Pre- 


judice, deny this to be, CO D's Handy-work ? The 


gaudy, or even the meaneſt Apparel which Man 
provideth for himſelf, we readily enough own to be 
the Contrivance; the Work of Man: And ſhall 
we deny the Cloathing of all the Animal World 
beſides (which infinitely ſurpaſſeth all the Robes of 
earthly Majeſty z ſhall we, dare we, deny that) to 
be the Work of any Thing leſs than of an infinite, 
intelligent Being, whoſe Art and Power are equal to 
ſuch glorious Work! 


% 
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which are obſerved as much to exceed our Birds in their Co- 
lours, as ours do theirs in their Singing. 

() The Wryneck, at a Diſtance, is a Bird of mean Colour; 
neither are indeed its Colours radiant, or beautiful, fingly 
conſidered : But when it is in the Hand we lee its light and 
darker Colours ſo curiouſly mixed together, as to give the 
Bird a ſurprizing Beauty. The ſame is alſo obſervable in ma- 
dy Inſects, particularly of the Phalena: kind. 


Q. CHAP. 
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CHAP, XIII. 
Of the Houſes and Habitation of Animal. 
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Hs in the laſt Chapter, as briefly as well [ 
could, ſurveyed the Coathing of Animals, I 
ſhall in this take a View of their Houſes, Nefts, 
their Cells and Habitationsz another Thing no leſs 
neceſſary to their Well-being than the laſtz and in 
which the Great Creator hath likewiſe ſignalized 
is Care and Skill, by giving Animals an architec - 
tonick Faculty, to build themſelves convenient Pla- 
ces of Retirement, in which to repoſe and ſecure 
themſelves, and to nurſe up their Young, 

And here, as before, we may conſider the caſe of 
Man, and that of the irrational Animals. Man hav- 
ing (as I ſaid) the Gift of Reaſon and Underſtand- 
ing, is able to ſhiſt for himſelf, to contrive and 
build, as his Pleaſure leads him, and his Abilities 
will admit of. From the meaneſt Huts and Cot- 
tages, he can erect himſelf ſtately Buildings, bedeck 
them with exquiſite Arts of Architecture, Painting, 
and other Garniture, ennoble them, and render them 
delightful with pleaſant Gardens, Fountains, Ave- 
nues, and what not? For Man therefore the Crea- 
tor hath — provided in this reſpect, by 
giving him an Ability ro help himſelf. And a wilc 

roviſion this is, inaſmuch as it is an excellent Ex- 
erciſe of the Wit, the Ingenuity, the Induſtry and 
Care * Man. # 

But ſince Ingenuity, without Materials, wou 
be fruitleſs, * therefore which the Cre- 
ator hath provided the World with, for this very 
Service of Building, deſerves our Notice, The 

great 


— 
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t Varieties of Trees (a), Earth, Stones and 
lants, 1 1. every Occaſion and Purpoſe of 
Man for this Ule, in all Ages and Places all the 
World over, is a great Act of the Creator's Good- 
neſs z as manifeſting, that ſince he- has left Man to 
Ahift for himſelf, it ſhould not be without ſufficient 
Help to enable him to do fo, if he would but make 
uſe of them, and the Senſe and Reaſon which God 
hath given him. 
Thus ſufficient Proviſion is made for the Habita- 
tion of Man. 3 
And no leſs ſhall we find is made for the reſt of 
the Creatures; who although they want the Pow- 
er of Reaſon to vary their Methods, and cannot 
add to, or diminiſh from, or any way make Im- 
provements upon their natural Way; yet we find 
that natural Inſtinct, which the Creator Vinfinite 
Underſtanding hath imprinted in them, to be abun- 
dantly ſufficient, nay, in all Probability, the very 
beſt or only Method they can take, or that can be 
invented for the reſpective Uſe and Purpoſe of each 
-peculiar Species of Animals (5). If ſome Crea- 
tures make their Neſts in Houſes, ſome in Trees, 
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(a) — Dant utile lignum 
Navigiis Pinos, domibus Cedroſque, Cupreſſoſque : 
Hinc radios trivere Rotis, hinc tympana plauſiris 
Agricola, & pandas ratibus poſuere carinas. 
Viminibus Salices fœcundæ, frondibus Ulm: ; 

At Myrtus validis haſtilibus, & bona bello 
Cornus; Ityreos Taxi torquentur in arcus. 
Nec Tilie leves, aut torno raſile Buxum, 

Non formam accipiunt, ferroque cavaniur acuto: 
Necnon & torrentum undam levis innatat Alnus 
Miſſa Pado: necnon & apes examina condunt 

Corticibuſque cavis, vitioſaque llicts alveo. 
Virg. Georg. I. 2, carm. 442. 

(b) See Chap. 15. and Book VIII. Chap. 6. | 
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ſome in Shrubs, ſome in the Earth (c), ſome in 
Stone, ſome in the Waters, ſome here, and ſome 
there, or have none at all; yet we find, that that 
Place, that Method of Nidification doth abundant- 
ly anſwer the Creatures Uſe and Occaſions. They 
can there ſufficiently and well repoſe, and ſecure 
themſelves, lay, and breed up their Young. We 
are ſo far from diſcovering any Inconvenience in 
any of their reſpective Ways, from perceiving any 
Loſs befal the Species, any decay, any periſhing 
of their Young; that in all Probability, on the 


* 
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(e) Many of the Veſpe-Ichneumones are remarkable enough 
for their Nidification and Proviſion for their Young. Thoſe 
that build in Earth (who commonly have golden and black 
Rings round their Alvi) having lined the little Cells, they 
have perforated, lay therein their Eggs, and then carry into 
them Maggors from the Leaves of- Trees, and ſeal them up 
cloſe and neatly. And another Ichneumon, more of the Ve- 
ſpa than Muſca- Ichneumon Kind (having a little Sting in its 
Tail, of a black Colout) gave me the Pleaſure, one Summer, 
of ſeeing it build its Neſt in a little Hole in my Study-Win- 
dow. This Cell was coated about with an odorifefous, reſi- 
nous Gum, collected, I ſuppoſe, from ſome Fir-Trees near; 
after which it laid two Eggs (I think the Number was) and 


then carried in divers Maggots, ſome bigger than it ſelf. 


Theſe it 22 ſagaciouſly ſealed cloſe up into the Neſt, leaving 
them there doubtleſs, partly to aſſiſt the Incubation ; and eſpe- 
cially for Food to the future Young when hatched. 

Of this Artifice of theſe Ichneumons, Ariſtotle himſelf takes 
Notice, (but I believe he was ſcarce aware of the Eggs ſealed 
up with the ron 'Ot 5 Epiynes IyreVpores nears piper, KC. 
As to the Veſpm, called Ichneumones, (“ WA than others) they 
kill Spiders, and carry them into their Holes, and having ſeal- 
ed them up with Dirt, they therein hatch, and produce thoſe of 
the ſame Kind, Hiſt. Anim. J. 5. c. 20. 

o What hath been ſaid about theſe Ichnewwon me: I 
ſhall add one Obſervation more, concerning the providential 
Structure of their Mouth in every ot their Tribes, wiz. their 
Jaws are not only very ſtrong, but nicely fized, curved and 
placed for gnawing and ſcraping thoſe compleat little Holes 
they perforate in Earth, Wood, yea in Stone it ſelf, | 


con- 


contrary, in that particular Way they better thrive, 
are more ſecure, and better able to Mift for, and 
help themſelves. If, for Inſtance, ſome Beaſts make 
to themſelves no Habitation, but lie. abroad in the 

en Air, and there produce their Voung; in this 
caſe we find there is no need it ſhould be other- 


0 in Man (4), or in no anger, as other Creatures, 
— from Abroad. If others repoſite their Young in 
= Holes (e) and Dens, and ſecure themſelves alſo 


therein, it is, becauſe ſuch Guard, fuch Security is 
wanting, their Lives being foughr either by the 
Hoſtility of Man, or to ſatisfie the Appetite of ra- 


ough cious Creatures (). If among Birds, ſome build 
hoſe their Netts cloſe, ſome open, ſome with this, ſome 
— with another Material, ſome in Houſes, ſome in 
— Trees, ſome on the Ground (g), ſome on Rocks 
1 up and Crags on high (of which God himſelf hath 
Ve- ; | given 
n its | 
ner, NT 5 
Vin- 4 g f T5 
reſi- | 
ear; (d) Tally having ſpoken of the Care of ſome Animals to- 
and wards their Young, by which they are nurſed and brought 
ſelf. up, faith, Accedit etiam ad nonnullorum animantium, & ea- 
ing rum rerum quas terra gignit, couſervationem, & ſalutem, he- 
ſpe· minum etiam ſolertia & diligentia. Nam multe & pecudes, & 
flirpes ſunt, que ſine procuratione hominum ſalve eſſe non poſ- 
kes ſunt. Cic. de Nat. Deo. J. 2. c. 52. 
led (e) Prov. xxx. 26. The Contes are but 4 feeble Folk, yet male 
Kc. they their Houſes in the Rocks, 
hey (f) See Note (0. 
al. (es) It is a notable Inſtinct which Ol. Magnus tells of The 
p of Galli Sylveſtres in his Northern Country, to ſecure them- 
ſelves againſt the Cold and Storms of the Winter. Cm ni- 
1 wes in ſtar collium terre ſuper ficiem ubique coopertunt, ramo/que 
al arborum dintius deprimunt & condenſant, certos ſrutius Bet u- 
elr le arboris in forma longi Piperis vorant, & glutiunt in- 
nd digeſtos ; idque tantâ aviditate, ac quantitate, ut replatum 
les uur toto corpore majus appareat, Deinde partitis agminibus 


oſt inter medios nivium colles immergunt, preſertim in Jan, 
thr. Martio, quando nives ut turbines, typhones, vel ſempeſ- 


tares graviſima # nubibur deſcendunt, Cumque cooperte ſunt, 
I. 23 — nn. 
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wiſe, by Reaſon 75 are either taken care of by 
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iven an Inſtance in the Eagle, Job xxxix. 27, 28.) 
Aud ſo among the Inſect and Reptile Kinds, if ſome 
repoſite their Eggs or Young in the Earth, ſome in 
ood, ſome in Stone, ſome on one Kind of Plant, 
ſome on another, ſome in warm and dry Places, ſome 
in the Water and moiſt Places, and ſome in their 
own Bodies only, as ſhall be ſhewn in proper Place; 
in all theſe Caſes it is in all Probability, the beſt or 
only Method the Animal can take for the Hatching 
and Production of its Young, for their Supplies, 
any, or ſome other main Point of their Being 
or. Well-being. This is manifeſt enough in ma- 
ny Caſes, and therefore probable in all. It is 
manifeſt that ſuch Animals, for Inſtance, as breed 
in the Waters (as not only Fiſh, but divers In- 
ſes, and other Land-Animals do) that their Young 
cannot be hatched, fed, or nurſed up in any other 
Element. It is manifeſt alſo, that Inſects, which 
lay their Eggs on this, and that, and the other a- 
reeable Tree, or Plant, or in Fleſh, c. that it is 
y that Means their Young are fed and nurſed up, 
And it is little to be doubted alſo, but that thele 
Matrixes may much conduce to the Maturation and 
Production of the Young. And ſo in all other the 
like Caſes of Nidification, of Heat or Cold, Wer 


or Dry, Expoſed or Open, in all Probability this is 
the bell Method for the Animal's Good, moſt ſalu- 
tary and agreeable to its Nature, moſt for its Fecun- 
dity, and the Continuance and Increaſe of its Spe- 
cies; to which every Species of Animals is natural - 
ly prompt and inclined. / 

Thus admirable is the natural Sagacity and In- 


n 
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certis hebdomadis cibo in gutture collocto, egeſto, & reſumpto vi- 
van. Venatorum canibus non produntur. Quod ſi pra- 

ſantiunt nivem imminere majorem, pradicto ſructu, iterum de- 
vorato, aliud domicilium captant, in eoque manent uſque ad i. 


en Martih, &c. Ol. Mag, Hiſt, 1. 19. © 33. | 
| 1 ſting 
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ſtinct (+) of the irrational Animals in the Conve- 
nience and Method of their Habitations. And no 
leſs is 'it in the Fabrick of them, Their architecto- 
nick Skill, exerted in the Curioſity and Dexteri- 
ty of their Works, and excceding the Skill of Man 
to imitate; this, I ſay, deſerves as much or more 
Admiration and Praiſe, than that of the moſt ex- 
uiſite Artiſt among Men. For with what inimi- 

table Art (i) do theſe poor untaught Creatures lay 
a parcel of rude and ugly Sticks and Straws, Mols 
and Dirt together, and form them into commo- 
dious Neſts? With what Curioſity do they line 
them within, wind and place every Hair, Feather, 
or Lock of Wool, to guard the tender Bodies of 
themſelves and their Young, and to keep them 
warm ? And with what Art and Craft do many 
of them thatch over, and coat their Neſts with- 
out, to dodge and deceive the Eye of Spectators, 
as well as to guard and fence againſt the Injuries of 
Weather (6) F With what prodigious * do 
ome 
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(h) It is a very odd Story (which I rather mention for 
the Reader's Diverſion, than for its Truth) which Dr. Lad. 
de Beaufort relates, Vir fide dignus narravit mihi, qudd chm 
ſemel, animi gratis, nidum avieule ligne obturaſſet, ſaque 
ocenlt4ſſet, eupidus videndi, quid in tali occaſfione praſlaret; il. 
la chm fruflra ſepitos tentaſſer roſiro illud anferre, caſiis admo- 
dum impatiens, abiit, & poſt aliquod temporis ſpatium rever- 
ſa eft, roſtro gerens plantulam, qua obturamento applicara, pau- 
Id poſt, illud veluti telum eripuit tanta vi, ut diſperſa impetu 
herbula, ac occaſionem ipſi, ab avicula ejus virtutem diſcendi, 
praripusrit. Coſmop. divina, Sect. 5. C. 1. Had he told us 
what the Plant was, we might have given better Credit to 
this Story. 

(i) Of the Subtilty of Birds in Nidification, fee Plin. Nas. 
Rift. l. 10. c. 33. i 

(%) Among many Inſtances that might be given of this 
Subtilty of birds, and other Creatures, that of the long rail- 
d Titmogſe deſerves Obſervation, who with great Art builds 
her Neſt with Maſſes, Hair, boy the Webs of Spiders, catt 
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ſome foreign Birds (). not only plat and weaye the 
fibrous Parts of Vegetables together, and curiouſly 
tunnel chem, and commodiouſly form them into Neſts, 
but alſo artificially ſuſpend them on the tender Twigs 
of Trees, to keep them out of the reach of rapaci- 
ous Animals ? "F 
And ſo for I»/e#s, thoſe little, weak, thoſe ten- 
der Creatures; yet, What admirable Artiſts are they 
in this Buſineſs of Nidification! With what great 
Diligence doth the little Bee gather its Combs 


from various Trees ( and Flowers, the aſp 


. 


\ 
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out from them when they take their Flight ſee Book VIII. 
Chap. 4. Note (e). with which the other Materials are ſtrong! 

tied together. Having neatly built, and covered her Net 
with thele Materials without ; ſhe thatcheth it on the top with 
the Mnuſcus arboreut ramoſis, or ſuch like broad, whitiſh 
Moſs, to keep out Rain, and to dodge the SpeRator's Eye; 
and within (he lineth it with a great Number of faft Feathers ; 
lo many, the [| confeſs I could not hut admire how ſo [mall 
a Room catld hold them, eſpecially that they could be laid 
ſo cloſe and handſomely together, to afford ſufficient'Room 
for a Bird with ſo long a Tail, and ſo numerous an Iſſue as 
this Bird commonly hath, which Mr. Ray faith (Synopſ, Me- 
thod. Avium, p. 74.) Ova inter omnes aviculas numeroſiſſi- 


ma ponit. See more of the Neſt of this Bird, from Aldro- 


vend. in Willugh. Ornith. p. 243. | 

) The Neſt of the Gira tangeima, the Ifterus miner, 
and the ns, or whatever other Name the American 
Hang- Nefts may be called by, are of this Kind, Of which 
ſee Willughuy's Ornith, Lib. 2. Chap. 5. Sect. tz, 13. Alſo 
Dr, Grew's Muſeum Reg. Soc. Part 1, Seft, 4. Chap. 4. Theſe 


Nelts I have divers Times ſeen, rr in great Perfecti- 


on in our R. S. Repolitury, aud in the noble and well-fur- 
niſhed Mu/eum of my often-commended Friend Sir Hans 
Sloaxe; and at the ſame Time I could not but admire at the 
neat Mechaniſm of them, and the Sagacity of the Bird, in 
hanging them on the Twigs of Trees, to ſecure their Eggs 
and Young from the Apes. | 

( I mention Trees, becauſe I have ſeen Bees gather the 
Gum of Fir-Trees, which at the ſame Time gave me the 
Pleaſure 0: ſeeing their way of loading their Thighs there- 


pita; performed with great Art and Demterity, 
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from ſolid (u) Timber! And with what prodigi- 
ous geometrical Subtilty do thôſe little Animals 
work their deep hexagonal Cells, the only proper 
Figure that the belt Mathematician could chuſe for 
ſuch a Combination ot Houſes (6)! With what 
Accuracy do other Inſects perforate the Earth (p), 


en- Wood, yea, Stone it ſelf (9) For which Service, 
hey the compleat Apparatus of their Mouths (r), and 
ear Feet (/), deſerves particular Obſervation, as bath 
nbs been 
4p 4 N 
12 (n) Waſþs, at their firſt Coming, may be obſerv'd to fre- 
quent Polts, Boards, and other Wood that is dry and found; 
III. but never any that is rotten. Theſe they may be heard to 
oY ſcrape and gnaw; and what they ſo gnaw off, they heap 
de cloſe together between their Chin and Fore-Legs, until they 
yith have gotten enough for a Burden, which they then carry a- 
tiſh way in their Mouths, to make their Cells with, 
Ye; (e) Circular Cells would have been the moſt capacious ; 
ade. but this would by no Means have been a convenient Figure, 
wall by Reaſon much of the Room would have been taken up by 
aid Vicwda between the Circles; therefore it was — to 
on make Uſe of ſome of the rectilinear Figures. Among which 
ny only three could be of Uſe; of which Pappus Alexandrin. 
He- thus diſcourſeth; Cm igitur tres figure ſunt, que per ſeipſas 
ſe locum circa idem punftum cvnſiſtentem replere poſſunt, Triangu- 
ro- lum ſcil. Quadratum c Hexagonum, Apes illam que ox pluribus 
* angulis con/lat ſapienter dglegerunt, utpote ſuſpicantes cam pins 
*. mellis capore quam utramvis reliquarum. At Apes quidem ll 
an tantiom quod ipſit utile eft cognoſtunt, Vit, Hoxagonum Quadra» 
Ich to & Triangulo efſe majus & plus Mellis capers poſſe, nimirun 
Iſo aquali materia in conſtructionem uninſcujuſque conſumpta, Nos 
eſe verd qui pu ſapientie quam Apes habere proſitemur, aliquid «th» 
A am mags inſigne inveſtigabimes. Collect, Math, J. 5. 
Ar- (p) See before Nete (6). 
_y q) Sec Chap, 11, Nove (x). 
he (r) See Chap. It. Note (). 
in (/) Among many Examples, the Legs and Feet of the 
88 Mole- Crichet, (Gryllotalpa,) are very remarkable, The Fore» 
Legs are very brawny and ſtrong; and the Feet armed each 
he with four flat ſtrong Claws, together with a {mall Lamina, 
he with two larger Claws, and à third with two little Claws: 
* Which Lamina is joynted to the Bottom of the Foot, to be 


extended, to make the Foot wider, or withdrawn within the 
Foot, Theſe Feet are placed to ſcratch ſomewhat ide ways, 
| TY 34 
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been, and will be hereafter obſerv'd. And fur. 
ther yet; With what Care and Neatneſs do moſt 
of thoſe little ſagacious Animals line thoſe their 
Houſes within, and ſeal them up, and fence them 
without (1)! How artificially will others fold u 
the Leaves of Trees and Plants (u); others houſe 
themſelves in Sticks and Strawsz others glue light 
and floating Bodies together (w), and by that Ar. 
tifice make themſelves floating Houſes in the Wa- 

ters, 


" as well as downward, after the Manner of Mole: Feet; and 
”s are very like them alſo in Figure, 
Somewhat of this Nature, Swammerdam obſerves of the 
Worms of the Ephemeron, To this Purpoſe, iy dig their 
Cells,) the wiſe Creator bath ſurniſh's them, (ſaith be with 
fit Members. For, befidet that their two Foro. Legt are formed 
ſomewhat like thoſe of the ordinary Moles, or Gryllotalpa ; he 
hath alſo furniſh'd them with two toothy Checks, ſomewhat like 
the Sheer: of Lobſters, which ſerve them more readily to bore 
r oy.  Swammerdam's Ephem, Vit. Publiſh'd by Dr. 7) 
on, Chap. 3. 
(1) See the before-cited Note (e). 
(% They are for the moſt Part, ſome of the Phalene 
Tribe, which inhabit the tunnelled, convolved Leaves, that 
we meet with on Vegetables in the Spring and Summer. 
And it is a ſomewhat wonderful Artifice;- how ſo ſmall and 
weak a Creature, as one of thoſe newly-hatch'd Maggots, 
(for doubtleſs it is they, not the Parent-Animal, becauſe ſhe 
emits no Web, nor hath any tectrine Art,) can be able to con- 
volve the ſtubborn Leaf, and then bind it in that neat round 
Form, with the Thread or Web it weaves from its own Bo- 
dy; with which it commonly lines the convolved Leaf, and 
ſtops up the two Ends, to prevent its own falling out; and 
Earwigs, and other noxious Animals getting in. ; 
(w) The ſeveral Sortt of Phryganea, or Cadews, in their 
Nympha, or Maggot- ſtate, thus houſe themſelves; one Sort 
in Straws, call'd from thence $:raw-IWorms; others in two or 
more Sticks, laid parallel to one another, creeping at the Bot- 
tom of Brooks; others with a ſmall Bundle of Pieces of Ruſhes, 
Duck-weed, Sticks, c. glu'd together, where-with they 
float on the Top, and can row themſelves therein about the 
Waters, with the Help of their Feet: Both theſe are call d 
Cob-bait, Divers other Sorts there are, which the Reader 


may ſee a Summary of, from Mr. Willugbéy, in Rai 2 
. a le - þ 
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ters, to tranſport themſelves at Pleaſure after their 
Food, or other neceſſiry Occaſions of Life! And 
for a Cloſe, let us take the ſeriptural Inſtance of 
the Spider, Prov. xxx. 28. which is one of the four 
little Things, which, y. 24. Azur ſays, is exceedin 

Wiſe : The Spider taketh hold with ber Hands, and it 
in Kings Palaces (x). I will not diſpute the Truth 
of our Englih Tranſlation of this Text, but ſuppo- 
ing the Animal mention'd to be that which is 
meant it is manifeſt, that the Art of that Species 
of Creatures, in _— their various Webs, and 
the Furniture their Bodies afford to that Purpoſe, 
are an excellent Inſtinct, and Proviſion of Nature, 
ſetting forth its glorious Author, 


* And 


I/eft. p. 13, together with a good, though very brief Deſ- 
cription of the Popilionaceous Fly, that comes from the Cod» 
bait Gadew, It is a notable archſtectonſek Faculty, which all 
the 4. of theſe Animals have, to gather ſuch Bodies as 
are fitteſt tor their Purpoſe, and then to glue them together; 
ſome to be heavier than Water, that the Animal may remain 
at the Bottom, where its Food is; (for which Purpoſe they 
uſe Stones, together with Sticks, Ruſhes, ce.) and ſome to 
be lighter than Water, to float on the Top, and gather its 
Food from thence. Theſe little Houſes look coarſe and 
ſhew no great Artifice outwardly ; but are well tunnelled, 
and made within with a hard tough Paſte; into which the. 
hinder Part of the Maggot is ſo fix'd, that it can draw its 
Cell after it any where, without Danger of leaving it behind ; 
as alſo thruſt its Body out, to reach what it wanteth; or 
withdraw it into its Cell, to guard it againſt Harms. 

(x) Having mention'd the Spider, 1 (hall take this Occa- 
ſion, (although it be out of the Way,) to give an Inſtance of 
the Poyſon of ſome of them. Scaliger Exerc. 186. relates, 
That in Gaſcony, his Country, there are Spiders of that wiru- 
ney, that if.a Man treads upon them, to cruſh them, their 


Poyſon wil! paſs through the very Soles of his Shoe. Boyl. Su 


til. of Effluy, c. 4. 
Mr, Leewenhoek put a Frog and a Spider together into a 
Glaſs, and having made the Spider ſting the Frog divers Times, 
the Frog dy'd in about an Hour's Time. Phil. Tranſ. No. 252. 
In the ſame Tranſaclion, is a curious Account of the Man- 
ger how Spiders lay, and guard their Eggs, viz. they — 
5 | gem 
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And now from this ſhort and tranſient View of 
che architectonick Faculty of Animals, eſpecially 
the Irrationals z we may caſily perceive ſome ſupe- 
_ riour and wiſe Being was certainly concern'd in 
their Creation or Original. For, how is it poſſ- 
ble that an irrational Creature ſhould, with ordina- 
ry and coarſe, or indeed any Materials, be ever a- 
to perform ſuch Works, as exceed even the 1- 
mitation of a rational Creature? How could the 
Bodies of many of them, (particularly the laſt men- 
tion'd,) be furniſh'd with architective Materials? 


| 
them not out of the hindermoſt Part of the Body, but under 
the upper Part of her Belly, near the Hind- Legs, exc. Alſo 
there is an Account of the Parts from which they emit their 
Webs, and divers other Things worth Obſervation, with 
Cuts illuſtrating the Whole. 

But in Phil. Tranſ. No. 22, Dr. Nath. Fairfax, from s. 
Rei, and his own Obſervations, thinks Spiders not venomous ; 
ſeveral Perſons, as well as Birds, ſwallowing them without 
Hurt: Which I my ſelf have known in a Perſon of Leatn- 
ing, who was advis'd to take them medicinally at firſt, and 
would at any Time ſwallow them, affirming them to be 
ſweet, and well taſted: And not only innocuous, but they 
are very ſalutiferous-too, in ſome of the moſt ſtubborn Diſea- 
ſes, if the pleaſant Story in Mouſſet be true; of a rich London 
Matron, cur'd of a deſperate Tympany, by a certain Debau- 
chee, that hearing of her Caſe, and that ſhe was given over 
by the Doctors, went to her, pretending to be a Phyſician, 
and confidently affirming he would cure her; which ſhe being 
willmg to believe, agrees with him for ſo much Money, one 
half to be paid down, the other upon Cure. Upon which 
he gives her a Spider, promiſing her Cure in three Days. Up- 
on which, (not doubting - but that he had poiſon'd her, and 
fearing he might be call'd to account for it,) he gets out of 
Town as faſt as he could. But inſtead of being poiſon'd, ſhe 
ſoon recover'd. After ſome Months, the Quack gets private- 
ly to Town, when he thought the Buſtle might be over; 
and enquiring how his Patient did, was inform'd of her Cure; 
and thereupon viſiting her, and making an Excuſe for his 
Abſence, he receiv'd his Pay with great Applauſe and Thanks. 
Mouff. Inſeft. l. 2. c. 16. f 

aving faid ſo much of Spiders, I might here add their 
Flight : But of this, ſeg Book VIII. Chap, 4. Note (e). 


1 How 
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How could they ever diſcover them to be in their 
Bodies, or know what Uſe to make of them? We 
muſt therefore necefſarily conclude, That the Ir- 
rationals either have Reaſon and Judgment, not 
only Glimmerings thereof, but ſome of its ſupe- 
riour Acts, as Wiſdom and Foreſight, Diſcretion, 
Art and Care; or.elſe, that they are only paſſive in 
the Cale, and act by Inſtinét, or by the Reaſon of 
ſome ſuperiour Being imprinted in their Nature, or 
ſome Way or other, (be it how it will,) congenial 
with them. That they are Rational, or excel 
Man in Art and Wiſdom, none ſurely will be fo 
fooliſh as to ſay : And therefore we muſt conclude, 
That thoſe excellent Ends they purſue, and that 
admirable Art they exert, is none of their own, 
but owing to that infinitely wiſe and excellent Be- 
ing, of whom ir may be ſaid, with reference to 
the irrational, as well as rational Creatures, as it is, 


Prov. ii. 6. The Lord giveth Wiſdom ; out of his 
Mouth cometh Knowledge and Under flanding. 


\ 


. 4 
238 | 0 | Book IV. 


C HA p. XIV. 
of Animals Self-Preſervation. 


Y FAving thus conſider'd the Food, Cloathing, 

and Houſes of Animals; let us in this Chap- 
ter take a Glance of another excellent Proviſion, 
the wiſe Creator hath made for the Good of the 
animal World; and that is, the Methods which all 
Animals naturally take for their Self- Preſervation 
and Safety. And here it is remarkable, (as in the 
Caſes before,) that Man, who is endow'd with Rea- 
fon, is born without Armature, and is deſtitute of 
2 Powers, which irrational Creatures have in a 
much higher Degree than he, by Reaſon he can 
make himſelf Arms to deferid himſelf, can contrive 
Methods for his own Guard and Safety, can many 
Ways annoy his Enemy, and ſtave off the Harms 
of noxious Creatures. 

But for others, who are deſtitute of this ſuper- 
eminent Faculty ; they are ſome Way or other pro- 
vided with ſufficient Guard -(a), proportionate to 
their Place of Abode, the Dangers they are like to 
incur there (6); and in a Word, to their 5 — 

* CCca -; 


(a) Callent in hoc cuncta animalia, ſciunt que non ſua mods 
commoda, verum & hoſtium adverſa; norunt ſua tela, norunt 
occaſiones, parteſque diſſidentium imbelles. In ventre mollis ef 
renniſque cutis Crocodilo: 2 ſe, ut territi, mergent Del- 

bini, ſubeunteſque alvum illa ſecant ſpins, Plin. Nat. Hilt. 
8. c. 25. | 

(b) Omnibus aptum eft Corpus Anime moribus & facultati- 
bus: Equo fortibus ungulis & juba eft ornatum (etenim velox 
& ſuperbum ex generoſum tft animal.) Leoni autem, utpote 4- 
nimoſo ex feroci, dentibus ex unguibus validum. Ita autem & 
Tauro & Apro; illi enim Cornua, huic exerti Dentes. —— 
Cervo autem & Lepori (timida enim ſunt animalia) velox cor- 

Nai, 
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Occaſions, and Need of Security. Accordingly, 
ſome are ſufficiently guarded againſt all common 
Dangers, by their natural Cloathing, by their Ar- 
mature of Shells, or ſuch like hard, and impregna- 
ble Covering of their Body (c). Others deſtitute of 
this Guard, are armed, ſome with Horns (d), ſome 
with ſharp Quills and Prickles (e), ſome. with 

Claws, 


i, wo * 0 8 * * 


— 


nu, ſed inerme. Timidis enim velocitas, arma audacibus con- 
ven iebant Homini autem (ſapiens enim eſ manu 
dedit, inſirumentum ad omnes artes neceſſarium, paci non mi- 
1. quam bello idoneum. Non igitur indiguit Cornu ſibi in- 
nato cùm meliora Cornibus arma manibus, quandocunque vo- 
let, poſſit accipere : Etenim Enſis & Haſta majora ſunt Arma, 
& ad incidendum promptiora. Neque Cornu, neque Ungu- 
la quicquam niſi cominùs agere poſſunt ; Hominum vero arma e- 
minis juxta ac co mib agunt : telum 2 & ſagitta magis 
uam cornua. Non igitur eſt nudus, neque inermis.— 
fa ip eſt Thorax ferreus, quandocunque libet, omnibus Coriis 
diffcilius ſauciatu organum. Nec Thorax ſolum ſed c 
Domus, & Murs, & Turris, &c. Galen. de UC. Part. |. tr. 
C. 2, 

(e) Shells deſerve a Place in this Survey, upon the Ac- 


count of their great Variety; the curious and uncouth Make 


of ſome, and the beautiful Colours, and pretty Ornaments 
of others; but it would be endleſs to deſcend to Particu- 
lars, Omitting others, I (hall therefore only take Notice of 
the Tortoiſeſbell, by Reaſon a great deal of Dexterity ap- 
pears, even in the Simplicity of that Animal's Skeleton. For, 
beſides that the Shell is a ſtout Guard to the Body, and at- 
fords a ſafe Retreat to the Head, Legs and Tail, which it 
withdraws within the Shell upon any Danger; beſides this, I 
ſay, the Shell ſupplieth the Place ot all the Bones in the Bo- 
dy, except thoſe of the extreme Parts, the Head and Neck, 
and the four Legs and Tail. So that at firſt Sight, it is ſome- 
what ſurprizing to ſee a compleat Skeleton conſiſting of ſo 


* {mall a Number of Bones, and they abundantly ſufficient for 


the Creature's Uſe. 

(4) Dente timentur Apri: deſendunt cornua Tauros : 

Imbelles Dame quid niſs prada ſumns ? 
: Martial. I. 13. Epigr. 94. 

(e) The Hedghog being an helpleſs, flow, and patient Ani- 
mal, is accordingly guarded with Prickles, and a Power of 
rolling it ſelf up in them, Clavis terebrari ſibi pedes, e diſ- 
Mn cinds 
* L 
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Claws, ſome. with Stings (/); ſeine can ſhift and 
change their Colours (g); ſome can make their 
Eſcape by the Help of their Wings, and others by 
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is pluſ quam Spartana nobilitate concoquens. Borrichius in Blaf, 
de Echino. Panniculum carnoſum amplexabatur Muſculus pa- 
nd circularis, admiranda fabrice, lacinias ſuns ad pedes, can 
dam, caput, varie exporrigens, cujus miniſterio Echinus ſe ad 
arbitrium in orbem contrabit. Act. Dan. in Blaſto, 

Ifte licet digitos teſtudine pungat acut a, al. 

Cortice de poſito mollis Echinus erit. Mart. J. 13. Epig. 86. 

() The Sting of a Waſp, or Bee, &. is ſo pretty a Piece 
of Work, that it is worth taking Notice of; fo far as I have 

not found others to have ſpoken of jt. Others have obſerv's 
the Sting to be an hollow Tube, with a Bag of ſharp pene- 
rrating Juices, (its Poiſon,) joined to the End of it, within 
the Body of the Waſp, which is, in Stinging, injected into the 
Fleſh through the Tube. But there are beſides this, two ſmall, 
ſharp, bearded Spears, lying within this Tube or Sting, as in 
4 Sheath, In a Waſp's Sting, I counted eight Beards on the 
Side of each Spear, ſomewhat like the Beards of Fiſh-hooks, 
Theſe Spears in the Sting, or Sheath, lie one with its Point 
2 little before that of the other; as is repreſented in Fig. 2r. 
to be ready, (I conceive,) to be firſt darted into the Fleſh; 
which being once fix d, by Means of its foremoſt Beard, the 
Other then ſtrikes in too, and ſo they alternately pierce deep- 

er and deeper, their Beards taking more and more hold in 
the Fleſh; after which the Sheath. or Sting follows, to con- 
vey the Poiſon into the Wound. Which, that it may pierce 
the Better, it is drawn into a Point, with a ſmall Slit a little 
below that Point, fot the two Spears to come out at. By 
Means of this pretty Mechaniſm in the Sting, it is, that the 
Sting when out of the Body, and parted from it, is able to 
pierce and ſting us: And by Means of the Beards being lodg- 
ed deep in the Fleſh, it comes to paſs that Bees leave their 
Stings behind them, when they are diſturbed before the 


| y 
have Time to withdraw their Spears into their Scabbard. In% 


Fig. 21, is repreſented the two Spears as they lie in the Sting. 
In Fig. 22. the two Spears are repreſented when ſqueez'd out 


of the Sting, or the Scabbard; in which Latter, Fig. A c 6, 1 


the Sting, c d, and , the two bearded Spears thruſt out. 
2M he Camelien 18 yung fam'd on this Account, 

Beſides which, Pliny tells us of u Beaſt as big as an Ox, cal 

ed the Tarandus, that when he pleaſeth, aſfumes en. 
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the Swiftneſt of their Fett; ſome can ſcreen them · 

ſelves by dwing in the Waters, others by tinging 
Daa the Waters (0, can make beit BE 
cape 3 and ſome can uard their Bodies, eben in 
tha very Flames, by the Ejection of the Juice of 
their Bodies (i); and ſome by their accurate Smell, 
Sight or Hearing, can foreſee Dangers (t) 5 o- 
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of an 4%, ad Colorens dmminim ftulitum, arborum, ara, 
broruimqus reddir, in quibus latit metuent, idtoque rare cabitato 
„ Ke ion ts ne 
How true this is, there may be ſome Reaſon to doubt? 
but if ity Truth de in the Stoty, it may be from the Ani- 
mils chufing ſuch Company, or Places, as are agreeable to 
its Colour: As I have ſeen in divers Caterpillart, and othe 
Inſes, who I believe were not able to change their Colour, 
from one Colour to adother ; yet I have conſtantly, bbſery'd, 
& fix themſelves to ſuch Things as are of the fame Colour; 
pony Meuns they dodge the Spectators Eye. Thus the 
erpillar that feeds on Elder, I have more than once ſeen, 
ſo cunningly adhering to the ſmall Branches af the ſame Co- 
lour, that it might be "ry miſtaken for. a. ſmall Stick, eve 
by a cateful View. So a large green Caterpillar, that feed 
an ButkrhoAd,” and divers others. To which I may add the 
prodigious Sagacity of the 7chneumon Flies, that make the 
Kermer, (for of that Tribe all the Xermes l ever ſaw was 2 
kow artificially they not only incloſe their Eggs within tha 
gimmy Skin, or Shell; bat alfo fo well humour the Colour 
of the Wood they adhere to, by various Streaks and Co- 
_ chat it is not eaſie to diſtinguiſh them from the Wood 
'(b) Contra metum & vim, ſuit ſe armis quaque defendir. 
Cornidus Tuuri, Apri dentibus, morſu Leones, alia fugd ſe, alia 
orenltationt” tutantur : atramenti effuſione Sepia, torpore Torpe- 
diner. Mala erlum inſeftantes odors intolerabili faditate de- 
vant, Cic. de Nat. Deor. I. 2. c. 50. 
(9) A Knight call'd Cervin at Rome, caſt a Salamander ins 
# e Fire, which preſently ſwell'd, and then vomited Store 
of thick my Matter, which put out the Coals; to which 
the Salamander preſently retir'd, putting them out agila in 
the ſame "Manner," as ſoon us they re-kindled, and — 
Means ſuv'd it ſelf from the Force of the Fire for the Space 
of two Hours: Aﬀer which it liv'd nine Months. Vid. Phi- 
bf: TranſatF. No, 2t. in Lowrb, Abridg. Vol. 2. p. $16. 
Y Pliny gives an luſtance in each. L. 40, c. 69, Aquils 
98 $403 R clarius 
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thers by their natural Craft, can prevcht or 

* 05 others by their Uncouth Noiſe (nk 
| e horrid and ugly Geſticulatiots of 
ei Body (9) and ſome. even by the Power a 


their — and Ro n 107 can _ 
—— 231 428 2111 #: *$ * * £ 1 
— e e homines ;] Vultures fande odorantur: 
us audinnt Talpe obruta terra, tam denſo atque ſurdo 10 
he rr Devbling, of the Hare, before. ſhe goes to Forn, 
le 1 to dodge and rr Dogs, though a vulga 
m 
for, 
fy is 1 for ma wA vadrupe by, irds and Serpents, 
v. PRs on i Jr oy angry AſpeR,, when in Dan- 
1 5 r op nf? or Wr neck, although a Bir of yery beau- 
e 
by, Viy 7 peftible; de being In” Danger, Bath ſuch, odd 
tortions of its N and Motions of its Head, that I remen- 
e t touch ie B Bird; daring no. more, to venture my 
4 1 Hye, 1775 in it, 


— 
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oO 10 —— 495 —— 
Obſervation, is a notable _— for an Ani leſs am 
ning than the Fox, and ſome others, 
* ad. bart, hifs, ör by ſome, ether, Noiſe deter 
JB atid*conſequen 115 enough, off. from b 1 8 
on· 
der haye ſcar'd te, when I Was a Boy, from aking their 


Salbe! / ren, 125 {5:98 meminem o 8255 11 mi- 
70 „ Mee, ingenio ſe a 4 vindicat injuria, nimirum vo- 
Nita vel gibi, vel 4 5 in bexantem ret or ſum, cum impetau 
dj d ob roten ſam coli lon 1 8 Ia d. ib. p. 146. 
zquieparl (A nglick, 5g! d Sgungt 79 and one. that. I ſaw they 
ara! a Stonchk,) Cum 1 . 64% inſeftatur, fundit cum venir 
erepitu halitum fetidiſomum.: gin ip, tote. tererrimum ex ba- 
la} odorem, & urina ffere 20 fatidi mus, argue aded. pe- 
Hits, uf nibil fit reperire in moſtro erbe, cui in ac re pe 
Li 1070 fit, ut in "periculo rg urinam & feces al 
uriumve paſſuum i Fin. 22 2 6 modo ſe ab. Na 
Is vitaicans inſurii 17 Ve 17 in ** macuhs duters induleb 
tibus, bn, 40555 pi ante od ore : 4 noxium Ant 
ml 275 12 has ſala, r ai 7 27777 79 7 1 ib. p. 182. 
Si Atcipiter Arle, s Fab 555 0 Peorcore immiſſo in 
Ja, tins, 745 guttiſe 1 ph 75 inn Jar iht ds Bonaſo, 
c Tre & 114. e . in ßer /i equentonn,. 1 
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ChapiXIV. Of Animals Self Preſervation. ag 
their Enemy, and ſecure themſelves; and againſt 
ſome (0, '. Gary divine Providęncp ix ſelf bah provi- 


2 a Guar 
y ſuch) Shifts and ney Sj theſe; a dufficient 
Gade is miniſtred to every Species of Animals, in 


oper reſpective "pl 3 Tt 
meg kde Species from 'DeſtruQion, 6 IH 
up that Balance, which 1 have SITE p 


in the World among every 955 a 
Animals; but yet not — * to a Individ 
from becoming a Prey — or kö other ora: 


tures, as their Ne <8 Lie at One 
9 of 


which Purpoſe, the Cn Sapact 

the ans intrapping (4 cant 

bull Meaſure a, 24. to that JO Tho I... >| 
is as excellent a Means for the maintaining 

hls, 1 


ay preſerving the other; and if def ee 
r & the Cantrivance's he e 
Creator Aer of * Wark, my 7 Koa 


Mx oy (5 Il 14 yitu 


'$ 


0 Thi nd 0 a Crocodile, lch en ich its Pre 
my before it, not on one Side. 50 the * nr which Frey 
0 05 Friend Sir Hans Sloane s Obſer vation; 
b this particular to it, with ſome others ef i its own Tribe; 
tha the Month is in its under Part, ſo that 4 muſt turn the 
belly upwards to Prey, And was it nat for that Tims it is in 
turning, in which the $775 d Fiſhes eſcape, there would be, no- 
thing that. could avoid it; for it is very quick in, Swimmitig, 
thd bath a vaſt Strength, with the largeſt Swallow of any. = 
it very devouring. Sloane's Voyage, to , p. Ae: ne 
BOY See OS. 1t, Note 12 * 
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red th only one Thing more. of he 


ten Things in common to Animal, ard that 
is "hit res to. hel Generation (0.97 i Cee ale” 


celcubi ribal $1055} 03 f D, 
2 nee ” AAL — — $734 2-1 


pontanrons . is a Dogrine 2 2 et. 
— undertake by Dif . It is ſo 


= 9 8 0 ea, Vegeta „ope ter 


Vega 1 ave 
* — veg taking upon Truſt the Ariſtotelian, ot 1a- 


the an An 400 * mr of the ancient Phiſb- 


pi $** of equivocal, n 3 TR whet 
TINA F 807 and Lice, for Ibfipnce, o be Male m6 
and 4 o gy to — * , erc. they 
Pani * 1 0 0 of thefe Creatures Thefpontie. 


ouſly produc'd, oecally in ſo romantick a Manner, 28 in 
the"Clouds;” as they particularly thought Frogs were, ind that 
they, dropp'd down in 2 of Rain. For an Anſwer to 
this Lee of "Frogs, 1 ſhall refer to a Relation of my own, 
which my late moſt ingenſdus, and learned Friend, the great 
Mr. Ray, requeſted of me, and was pleas'd fo publiſh in bis 
In Edition of bis Woes of God manifeſted, c. p. 365. 

But ſome will 55 'affert' the Raining of Frog:; among 
Which the cartons Dr. Plot js ſomewhat of this Opinion; tell- 
idg us 1 Frog? foùnd on the Leads of the Lord Afor's Gate: 
hade, ar Tan in Stad 7988 which he thinks by ſome fuch 

Means enme there; as alſo on the Bowling- n frequently 
after a Shower of Rain. Plot's Hiſt. Staff. c. 1. $. 47. 

But we may take a Judgment of this, and an Hundred ſuch 
like Reports, to be met with in conſiderable Authors, from 
other the like Reports that have been better inquir'd into. In 
a Scarcity in Sileſia, a mighty Rumour was ſpread of its rain- 


found to be only the Seeds of the 1vy-leaved Speedwwell, or 
ſmall, Henbir, growing in the Place in great Plenty. Eph. 
Germ. An. 3. Obſ. 40. So in the Archipelago, it was thought 
A were rain'd, Ships beipg cover'd therewith at a hun- 
s Diſtance; bat in all Probability, it was from an 
Eruption of Veſuvius, that then happen d. About Warminſter 


in MWilts, twas reported it rain d — but 0 _— Ob- 
erver 


oli. ih. 4 2 te. * =» 


ee I a co TO = cc... no o.cmqc ..cviAxc acc wh. Sw. 


ing Millet- Seed; but the Matter being inquir'd into, twas 
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o. In 
© rains 


'twas' 


ell, or 

Eph, 
10ught 
a hun- 
om an 
minſter 
us Ob- 
ſerver 


Chap. ThecGenenation; Bec. 


Jom Leuys in Suſſex; vin That, 4 Phyftciah t 
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ws} 


nd:it to be only 8 2 


it —.— ey — 118 27 


— ene le young Whit 550 115 
from the — in a! Tempeſt : Thundet — Nails, 


6550 te 


7858 Ad. e dee with SS 


iloſ. Tranſ. Vol, 2. p. 143,,1 
— ther uy WH: it ſeem Neunte Ke, * Aſhes, Te Io 
ſmall Fiſbes, or young Frogs, (which yet may have . 
ger Gonveyance,), ſhould be thus tramſported by: tempeſtuous 
inds, con dering to what rice an what. nes 


the Ses- Waters were, carry.d by the e , 

dz, of 'wWhith an ingeriious! Frlend fent me 15 55 

ter the Storm, to Tiſchurſt, twenty Miles from the de ut 

rode ee ſo Pane: Tops of N 97 d. N \ 44, 
* 


gal? ſome Grape 178 on 1 
ili" Fa if "Rope pe, 


— were ſo too. That Mr. Mo 
foupd the Twigs in his Garden Salt the Monday after 
and others obſerv'd the, ſame a Weak after. That — 5 
ile Downs. about Lewes, was ſo Salt, that ih Sheep would, oor 
"feed till Hunger tom e them : 104 that the Mullet, of, Ber- 
Wick, (three; Mild; from the Sea, attempring with "bis Man jo 
ſeenre. his: Mill, — ſo waſh'd with Flaſhes of *Sea-Wathr; ke 
(the 71 97 aves againf the Roch, that they valet w- 
K firangled therewjth, and forced to give aver their Atteppt; 
call'd this Doarine of pquivuocal Generation, an Fgypiiap 
— becauſe probably it had its Riſe in Egypt, to Res 
the Hyrotheſis, of the Production of Men, and other Ani 
mals, out of the Harth, by the Help of the Sun's Hear?! 
prove which, the ZZgyprians, (as, Died. Sicul. ſaith)) 4 
b obſervation; "hav about Thebes, when th Earth is moiſt- 
ned by the Nile, by the Inten ſe Heat of the Sun, an innumers- 
ble Number of Mice do ſpring out. From whence he infers, 
That all Kinds of Animals, might as well at firſt- come like- 
.wiſe out of the Earth. And from theſe the learned Biſhop 
tillingfleze thinks other Writers, as Ovid, Mela, Pliny, &c. 
ve, without. examining its Truth, taken up the ame Hy- 
potheſis. V. Srillingfleer's Orig. Sacr. Part 2. Book I. Chap. 1; 
N72 * r. Harris, from the Obſervati- 


ons of Dr. Sr, Malpight, Dr. de Graaf, and Mr. Loew- 
 enhoeck, infe 2 Things concerning Generation as bighly 
probable. 0 That Animals are ex Animalculo. 2. 'Thas the 


Animalcules are originally in ſemine Marium, & non in bhice- 
minis. 3. That they can never come forward, or be formed in- 
to Animals of the reſpeflive Kind, without the Ova in Fetmi- 
nis. His Proofs and Illuſtrations, ſee under the Word Gene. 
_ in his Lex, Techn, Vol. 2. 
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(5) 4. 
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vation of their 8 — n 
weczuld not be ſeriny to advance far in this admi- 
Table Work, of Gods neither ſhall Lat all inſiſt up- 
on that of Man for the ſame Reaſon. And as for 
che Trrationals (9, than and felf to theſe 


Rye Matrers. 
I. Their natural Sagacity in chuſing the belt 
to repoſite their Eggs and Young. 
I. The fitteſt Times and Scafons they make uf 
N 
age Wh I, The . ſtated Munbehot their Young 
. dein ügence andicarnclt Concern in 
Fade 
2 elt Faculty pf Feedi ha” and their 
ht e exerted Feeding os \ Nr ml 
he natural Sagacity of irrational Animals, in 
ES the fitteſt Places to repoſite their Eggs und 
| Of . have © given larger Hints alrca- 
IT: I needed JH ave one, when I ſpake of the 
efture (d) of Animals, intending then to have 
3 paſs d by this Buſineſs of Generation: 1 ſhall 
dre now only ſuperadd a few other Inſtances, 
the more ro Muſtrate this Matter,. . 
It bath been already ſhewn, and will hereafter (c) 
Farther appear, that the Places in which the fe. 
err eier f Animals "ay op; zoe © £88 and 


* 4 * 
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6 td nds, aul ies, nr t ſuum 
2 eſſe immortal. 2 . per Kaus ar iceres 
[iam quod moe cart eſt compoſiram, incorruptibile eſſe non 
ptreſt) ſubſidium quad” posuit ipſi all immorraliratim oft facrica- 
ts, ſaßiontis ouft/dam urbis conditeris txemplo,” Sec. Nam mi- 
rabilem \quandam rationnn invenit, ods in demortui ani- 
dane, novam e, Gat nen. de Ulu Part. 1.14, 
= 121. | p * 

(0 Assens u von "indigent in edenil 
Brin, en in did Nature vi Unbiliens „eum oreludar, Ol. 
Rudbeck in Blaſii-Anat, Fees. 
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Voung / dre the beſt for That 3. ters f 
for one; FlIAW" for another; 3 i. Wood 
arch, or Stone (5), for others; and Neſts for 6- 
cee we'ſhall nd, that do ardent is the Pro- 
all Ant even of the meaneſt Ir 
— . Place for the Pro pagat ion of 
wy bat, as will Jeroen appear, ark is 
fears ho that eſeapeth the nqueſt of thoſe 
little übe Cteatures.' But beſides all this, there 
are two of three Things more obſervable, which 
plainly argue the Inftin& of ſome ſuperior rotio- 
nal Being. As, 
n _complear and neat Order which many 
Creatures obſerve in laying up their Seed, or E 85 


in pro 3 en , ſhall ſpe 
worher r Place (P). 


1.377 FT | ; — * 
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"fy F 11 1 1 
0 The — as it is a — and fhocial AHA 
of the Bre vity of Life ; ſo i take to bea wonderful Inſtance 
o the ſpecial Care. and Providence of God, in the Conſerva- 
tion of the Species of that Animal. For, 1. As an Animal, 
whoſe Life is determin'd in about five or ſix Hours Time, 
{viz. from about fix in the Evening, till about eleven a Clock 
at Night,) needs no Food ; ſo neither doth the Epherierer eat, 
Aſter it is become a, Fly. 2. As-to its Generation ; in thoſe 
five Hours of its Life, it performs that, aud all other nęceſ- 
ary Offices of Life: For in the Beginning of its Life, it 
ſheds its Coat; and that being done, and the poor little Animal 
thereby render d light and agile, it ſpends the reſt of ita hort 
| Dime oy — over the Waters, and at the ſame Time the 
Female dt her Egg on the Waters; and the Male his 
Sperm on — to 4mpregnate them. Theſe Eggs ate ſpread 
by the Waters; deſcend to the Bottom by their own 
Gravity; and are hatch'd by the Warmth of the Sun, into lit- 
tle Worms, which make themſelves: Cafes in the Clay, and 
teed on the ſme withaut any Need of parental Care“ Vid. 
4 bem. vita} tranſlated by Dr. Tyſon from Swammerdam'. Sbe 
Book VIII. Chap. 6, Note ()) ann © Ya! 4 
See Chap. 13. Note (c), and Book vin. chen. 6. 1 1 
) The Wm in Chap. 11. Note (x), breed in the Holes 
20 — in Stone, as mapifeſt from their Eggs 11 
rein. 6 


9 * VIII. Chap, 6, Note 6. 
R 4 
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2.48 The Generation Rock I. 
* 2+ The ſuitable Apparatus in every Creatures 
| for the | ing-vp-it Eggs, Senor Young 

eir propet Place. It would be as endleſs. a; 
needleſs to name all Particulars, and therefore an In- 
ce! or two of the Inſedt - Tribe may ſerve for 4 
Specimen in this Place, till I come to other Parti- 
culars: Thus Inſechs, who have neither Feet adapy- 
ed to ſcratch, nor Noſes to di nor can make arti 
ficial Neſts to lay yp, their Young; yet what a: 
dundant Amends, is there made them, in the Power 
they have either to extend the Abdomen ler | 

| tdhefe- 


1 , ' , 
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ALLEN | T0 2 1 7. n olle 271870 
"1 (& Many, if not moſt Flies, eſpecially thoſe of the Flab- 
Fly- Kind, have a Faculty of extending their UroÞygia', and 
thereby are enabled to thruſt their Eggs into convenient 
Holes, and Receptacles for their Young, in Fleſh, and what- 
ever elſe they Fly-blow. But none more remarkable than the 
"Horſe-Fly, called by Pennius, in Mouſſet, (p. 62.) Len, 
i. e. Curuicanda, and the Whame ot Burrel-Fly, which is ver- 

-ativus to Horſes in Summer, not by ſtinging them, but only 

by their bombylious Noiſe, or tickling them in ſticking their 

.Nits, or Eggs on the Hair; which they do in a very der- 

terous Manner, by thruſting out their Uropygia, bending them 

br and by gentle, ſlight Touches, ' ſticking the Eggs to the 

Hair of the Legs, Shoulders; and Necks, commonly of Hor- 

ſes; ſo that Horſes which go abroad, and are ſeldom dreſſed, 
ate ſomewhat diſcoloured by the numerous Nits adhering to 
their Hair. & ö | 118 | 
Having mentioned ſo much of the Generation of this In- 
ſect, although it be a little out of the Way, I hope I ſhall 0 
be excuſed for taking Notice of the long-tailed Maggot, 
which is the Product of theſe Nits or Eggs, called by Dr. Plat, 
Fruca glabra, [ot rather Fals Scabra, it ſhould be] caudata 
_ 4quatico-arborea, it being found by him in the Water of an | 
hollow Tree, but 1 have found it in Ditches, Saw-Pits, Holes | 
of Water in the High-way, and ſuch- like Places where the 
Waters are moſt ſtill and foul. This Maggot I mention, 4s 
being a fingular and remarkable Work of God, not ſo much 
of its being ſo utterly unlike as it is to its Parent Bee-like- 
7 Fly, as for the wiſe Proviſion made for it by its long Tail; 
| is ſo joynted at certain Diſtances from the Body, 4s 
that it can be withdrawn, ot ſheathed, one Part within ano- 
ther, to what Length the Maggot pleaſeth, ſo as to enable - 


„ and 


enient 


$ ver- 
t only 
p their 
7 dex- 
them 
to the 
 Hor- 
efled, 
ing to 


Py and very venereous, in ſpite of Danger, 
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Ghaps HV. of Ai 249 
reach, the commodious, Places they could 

ot ot — at; or elſe they have ſome. acu- 
— r Inſtrument to terebrate, and make 
Way for their Eggs into the Root (), Trunk (a), 
9 I arts ede ono) Av io Irioyur 51 Fruit 
om 0 atm De 31 


i Nel * enn 180 


to reach the Bottom of very ſhallow, or deeper Waters, as it 
hath Occaſion, for the —— of Food. At the end of 
this tapering is a Ramification of Fjbrillz, ox ſmall Hairs re- 

eſenting, when ſpread; a Star; with the belp*of whieh, 

read out on the top of the Waters, it is enabled to hang 
making by that means a ſmall Depreſſion or Conca vity on 
the Surface of the Water. In the midlt of this Star, 1ma- 
sine the , Maggot takes in Air, there being à Perfaration , 
which with a Microfcope 1 couſd perceive to be open, and 
by; the Star to be guarded againſt the Incurſion of the 
Water. — +4 1 I 
— 2 The Excreſcences an the Root of Cabbage, Turneps, 
und divers other Plants, have always a Maggot in them ; hut 
what the Animal is that thus makes its way to the Root un- 
der Ground, whether Ichneumon, Phalena, Scarab, or Srolo- 


K e could never diſcover, being not able to bring them to 


oy. thing in Boxes. | | | | 
(nm) 1 preſume they are only of the Ichneumon- Fly-kind, 


"that have their Generation in the Trunks of Vegetables. In 


4 


creſcences, or father Tumours of" the Har Stalk : Prom 
which proceeds a ſmall black Ichneumon- Fly, with red Legs; 
black, ſmooth wr) Antenna; pretty large Thorax; and 
ſhort, round Belly, of the Shape of ah Heart, It leapeth as 
a Flea, The Male, (as in other Inſeds,) is leſſer than the Fe- 
etting upon 
he Female, whom they beat and ticKle with their Breeches 


Fo 0 


Malpighi de Gallis, Fig. Gr. is a good Cut of the outy Ex- 


and Horns, to excite them to a Coir, © 


Anothet Example of the Generation in the Trunks of Ve- 


(ſtables, ſhall be from the Papers of my often-commetided 
Friend Mr. Ray, which are in my Hands, and that is an Ob- 
ſervatlon of the ingenious Dr. Nath. ö: 1 have (ſaid he) 


lately obſerved many Eggs in the common Ruſh, One ſort ate 


little tranſparent Eggs, in Shape ſormewhit lhe a Pear, of Re- 


Yort, lying within the Shin, upon, or in the Medulla, juſt a- 


gamnſt a browniſh Spot on the out. ſide of the Ruſh ; whith is 
parently the Cr of, of the 5 Male by 1 Fly, when ſhe 
puts her Eggr there. Another Kind'is muth longer, and yt [0 


| branſparent, of a long oval, or rather cylindrical Form ; fix, 
5 


eighty 


276 Ten cr 
Fut (0), Leaves (0); and the rere of ver 
gerables ()), e we ether bes erf 
n 


1231 The natural Poiſon (I, (or what can I call 


it?) which many or moſt of the Creatures, laſt in- 
* d ce the Germination of ſuch 
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i or or. #524 lis MED. e s the Ruſb, eral 
40 each other, like the Teeth of 4 Comb, 2 are nb, a the 


872 12 the Ruſh. Letter from Tan in N *. 


[Dy Tee 20% VIIl. Chap. 6. Note (H. * 
11 I have in Chap. 13. Note (v), and 125 VIII. Chap, 6. 
late ( „J), taken Notice of the Nidification and Gener 
on of ſome Inſects on the Leaves of Vegetables, and Fat 
therefore, for the Illuſtration of this Place, chuſe an uncom- 

mon Example out of the Scarab- kind (the Generation of 
Dien Tribe hath not been as yet benen and that is of 
a mall Scarab bred in the very Tips of Elm-Leaves. Theſe 
Leaves, in Summer, may be obſerved to be, many of them, 
= and — as alſo turgid; in which lieth à dirty, whitiſh, 
From which proceeds a. Beetle of the ſmal- 
19% a Kind, of 0 light, Weeſle Colour, that leapeth like a of 

though its Legs 5 but ſhort. Its Eyes are blacki 

As thin, and. prettily. furrowed, with many Concavities 
5 them ; ſmall club-headed Antenna, and a long Roflrum 

2 Proboſcis. 

.- The ſame, or. much like this, I have met with on Tips of 
Oele and Holly-Leaves. . How the Scarab lays its Eggs in the 
Leaf, whether by terebrating the Leaf, or whether the Mag- 


2 Dexterity, it makes its 'Wa between the upper and un- 
der Membranes of the Leaf feeding upon the parenchymous 
Part thereof. Its Reed is llenderer and ſharper than moſt of 
Agger, as if ma purpoſe for. this Work; but yet. 1 
have often Jane er thjr Artic | in ſo nicely ſeparating 
the Membranes. of the are Without breaking thew, 
and. endangering: their own tumbling out of. em, conſidering 
1 this and very tender the Skins of My, HAY (particuly- 


dee Bool VIII. Chas. 6. Note, ta." 3 
5 * Book VIII. 9 8. to Nove . 6. 


3 q* 5 0 VS 8 


* 


Balls 


ebene e Ty which y; 
97.3 o TI 179 1 20 ye 


e, When hatched , doth it, I could never ſee. But with 
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as te än 8 the 
b icufarly uffrſt in the Inc 
e eee 
ſuſe ient n all their Mi 
nr © By which they hee@ Food; and are * 
ards'cominodions Fiviifes 4nd Bet, for them itt 
rhetr” A till 1 1 fode able to break Pri- 
abroad; 40g ſhift for themſelves. But this 
hal be taken Notre of, whey f; come ro treat of 
10 ul ui 10 n. :fogan'l 14 8 
A. deen Ana © the Etteſt Pit 
ſocalſo the fitteſt Times and Seating for e 
ration.” Some indeed are indiffere nt to an Tiwes, 
but others mike uſt of peculjar Seelen Y). Thole, 
for Inſtance, r art ready at al I 
ſons, or ho are under the Tuition © Man, pro- 
dace their Young withott any great regard” ta. La 
of Cold; Wet or Dry, Summer or Winter, Bu 
others, whoſe Broyiſions are peculiar, and only to 
met with at certain Seaſons of the Vear, or 155 
by their Migration and Change of Place are tied 
to certain Scaſons; theſe (as if endowed, with 
natural Care and Foreſight of What fhall 1 
do accordingly lay, hatch and nurſe 8 Young 
in che moſt proper Seaſons of an the Year for their 
Purpoſe; as in Spring, or Summer, the Times of 
Plenty of Proviſions, the Times, of Warnyh' for 
Incubation, and the "moſt propet Seaſons to freed 
up their Young, till they are able to ſhift for them · 
ſelyes, and can about for Food, and Teh 
Places of Retreat an Safety, by flying long Flights 
& well as kheir An . palling inte far 
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lunber of Leung ES irrational 
— Of x already otaken ſome 
3 of the las of Am 
ug ere was not a great 
ore than Pans 5 this Matter, even _—_ iſe Go+ 
* D it could neuer happen 
moe eyery Specics of. Animals ſhould be tied up 80 
a certain Rate and Proportion of its Increaſe; the 
moſt uſeful would not be the moſt fruitful, and the 
We pernicious, produce the feweſt. Young, as 1 
1 8 abſerved it commonly i is; Neither would eve- 
cies produce ſuch a certain Rote as it is on» 
4 reed up: But all would be in a conſu- 
huddled 8 Inſtead of which, on the con- 
„we find every Thing in compleat Order; 
5 Balance of 2h Species and Individuals al- 
ways proportionate and even; the Balance of Sexes 
the ſame; moſt Creatures tied up to their due 
855 and Number of Voung, without their own 
ower and Choice, and others (particularly of 
e We I, producing their Fu oy wag 
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7 Chap. 10 
0 5 7 Ray 00 good Reaſons i N that al. 
Birds have not an exact Power A; nambeting, yet, that 

they have of diſtinguiſting many from few, and knowing 
when they came tear to a, certain Number? ind; that they 
abi id in their Power to lay, many ot few Egg All Which 
5 feſteth from Hens, and other domeſtick Fowls, lay- 
ing — more Egge when they are withdrawn, than when 
not. Which holds in wild as well as domeſtick Birds, as ap- 
80 from Dr. Liſer s. Experiment im withdrrwing a $wat- 
Eggs, which by that Means laid nineteen Eggs ſucceſ- 
fively before the one. orer. V. Ray: s Wiſdow of God, $c. 
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tber Choice and Pleaſure ; ſome large Nutubers 


but not more than they can cover, feed and 7 
others” fewer, but as many as they can well nurſe, 


ad breed dp." Which mitds meme 
NV. Of che Diligence and earneſt Concetn wHith” 
ifetional Animalg have of the Production and Breed: 

- theit'Y gung And hete I habe already ta. 
ken = their vr 55 ot Ar "—_— 1 


on; und with hat” Zeal 


T'6'which 1 or e theſe. rwo' 
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5 
be wondetful Inſtin& of Ibcubation!, It; is 
utrerly le, that ever unthinking, untau br 
_ ſhould taks to that only Merhod of ha 
theit Young, was it not implanted, m their 
ture by the Uinfraitely wiſe” Creator. But .o ar- 
dent is their Deſire, ſo — is their Patience 
ben they %itt"ingaged in that Buſineſs, that rhey 
wilt abide their Neſts for ſeveral Weeks,” Ken 
themſelves" the Pleaſures, and even the Neceſſivies 
A Life; ſome of them even ſtarving themſelves 
— [Is than hazard their Eggs, to get 
— * either performing, the e Office by 
Tur (1), ot elſe the one kindly king out, and 
carrying Food to the other ()), — in the 


—_— — 8 


() Palumbes incubat famina poſt meridiana in matutinum, 
catero mas, Column incubant amo, interdin Mas, volt Fœ- 
nina. Plin- Nat. Hiſt, l. 10. c. 58. 

() Of the common Crow, Mr. Willughby ſaith, The Fe- 
males only ſit, and that diligently, the Males in the mean time 
bring them .Vittuals, 4 Ariſtotle faith. In moſt orher Birds, 


which pair together, the Male and Female fit by Turns, © Ornts 


Mol. I. 2. 5. 1. c. 2. $.2. And I have obſerved the Female- 
Crows to be much fatter than the Males, in the Time of In- 
eubation, by Reaſon the Male, out of his conjugal Affe- 
— 2 aimoſt en anbei, ro to ſupply the Female with 
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ine to ſee them fariduſly and; 
Ys infteadof Then Fain wha 
caiſelves to every ot rather tha cad 
4 0 eir e wit ncern of, the, brow, -+ 
CAD 55 may zoif ing 50 —— 92 
ir Young heir Faculty 
them. it Which! 


5 e de Re of ſuckling 8 Nach — err 
WS) Proviſion the 8 hath m © for thoſe 


helpleſs Creatures, And here.the ae and 


Sz pleneſs of that Food to yo 
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-{x}-See Book VII. CI. 4. Ge drain 


) Volucribus Natura novam quandam, Pallor educandi, ra- 
tionem excogitavit : ipſos enim. pracipuum quendam amorem in ea 


protrearent, ingeneravit, quo ima 


Jerotibus animalibus, que ant declinirunt; intrepid ſuſcipiunt;, | 


—_ ipſi. convenientem ſuppeditant. Galen. de Uſ. Part 
14. C. 4 
(et) Int anievancibate que lafle e. omni Jert cibus 
matram lacleſcere incipit : ane, que paulo anti nate ſunt, 
five megiſhro, duce naturd,' oy ns; yoo appetunt, ear uber- 
tafy ſaturantur. At ut intelliga wns nibil herum eſſo fortui- 
tum, cee omnia effe provida, ſolortiſi us nature, que multi- 
| Nites futtns procyeanty ut: Suer, ut Cants, his Mammarum das 
— eft multitude; quas taſdem panent habent od heſtia, qua pan* 
a gignunt, Cle, de Nat. Deor, I. 2. c. ft. Conſule quogue 
Galen de UC. Part, J. 14. e. 4. & |. tg. e. 7. 
voi! Ie) all, 
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ſu bellums pro pullis cum 
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C NV. H Ane, 255 
ally. even che moſt ſavage and, fieree. Animals, to 


with it, and to adminiſter it to their Young, 
inſtitute them in the Art of tak-· 
ing it. Ding (bak Hees u 29 asc Hts, on 
And laſtly, to name no more, the curious Aa- 
ratus Which:1is made for this Service in the diyęrs 
Species of Animal, by a due Number of f 
ptopottionableto the Occaſions of each Anima, by 
coriaue Glandg in thoſe Breaſts to ſoparate that nu: 
tritive Juice, the Milk, by Arteries and * to 
it to them, and proper Nivulets and Cha- 

nels to convey it from them, with Dugs and Nip- 
„cee in the moſt, convenient Part of the 

{ as) of each Animal, to adminiſter it to 


their Voung; all theſe Thing, I ſay, do mani- 
eſt aber te Care and Wikom t the great 
ag . Au 


:-2., As for ſuch Animals as do in another manner 
breed up their Young, by finding out Food, and 
Putin it into their Mouth, the Proviſion won, 
them, tor this Service, to ſtrike, catch, to * 


" 
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(aa) Animalia ſolidipeda, & ruminantia, vel cornigera, inter 
femors Mammes | habent, quorum Fain ſtatim « parts pedi- 
bus in ſiſtunt,  qudd matres inter lactandum nom decumbant, ut 
Aſina, &c. Animalia digitata e multipara in medis 
ventre, ſcil. ſpativ ab inguine ad pectus (in Cuniculo uſque ad 
ſuqulum ) duplicem mammarum ſeriem ſortita ſunt, que omnia 
drcimnbentia ubera fatibus admovent, ut Urſa, Leana, &c. Si 
verd hac in ſolo inguint Mamma: gererent, propria cura inter 
detum bondum fats acceſſum ad mammas. nounihil grapedi- 
rent. Mulieribus Mamma bind ſunt, ut & Papille, rum 
ut latus lateri conformitir reſpondeat, & ut alternatiniinſant 
a latere in latut inter ſugendum tranſeratur, ne co iu: 
- lateri nimit afſneſcens quoquo Mods! incurvetur ima, 

mo Sylveftric, & c. Blaſ, Anat. Animal. Par, 1. 6, 
4 Cane e Whartono, See here what Pliny bath t. 
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Animals as can neither adminiſter Suck 2 
Young, neicher lay them in Places affordi 


mem A them Food;' "hey o wild 
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10 the mala i G ip ig near the Breaſt; by Rei. 
ſon the old one is forced to ſuck her ſelf, and by the help of 
her rg con co es Milk into the eee her own 

Tranf. 1 91317 * 78 Y 
"uh For * Bren e I might name many Ae 
Ne Bitte, whoſe Parts are eoniplearly lande to 
this Service. They are CharaReriſticks of tapacious Birds; 
toi hate aduncous Bills and Talons tb hold and tear, and 
| — 1 N #0 ſtrike and carry their Prey, as well 
e ht to ſpy it afar off. Rai Syn / Me- 
1 hod, Av. Pelecahe alſo might be here named, for 
i prodigi [AOL ines rs Bill and Throat, big enougt/to 
contain thirty Pints. Id. ibid. p. 122, And to name no more, 
the common Heron hath its moſt remarkable Parts adapted 
to this Service; long Legs for wading, and a long Neck an- 


ſwerable thereto to reach Prey, a wide, extenſive Throat to 
pouch it long Toes, with ſtrong hooked Talons, (one of 


which is remarkably. ſerrate" on the Edge) the bettet to hold 


their Prey ; a long Marp Bill to ſtrike their Prey, and ſerrate 
towards the Point, with ſharp hooked: Beards ſtanding: back- 
ward; to hold their Pre faſt when ſtruck; and Jaſtly, large, 
broad, concave Wings (in Appearance much too large, hea- 
* and cumberſome for ſo ſmall à Body, but) of greateſt 

ſe to enable them to carry the greatet Load to their Neſts 
at ſeveral Miles Diſtance ; a8 1 have feen them do from ſe- 
vera Miles beyond me, to a large Heronty above three Miles 
diſtant from me. lu which I have ſeen Pla, and other 
Fiſh, ſome Inches long. lying under the high Trees in which 
they build ; and the curious and 8 Owner there - 
of, 'D' Acre Barret, Eſy; hath ſeen a large Fel convey'd by 
them, notwithſtanding the great Annoyance it gave them in 
=_ 3 2 by its twiſting this Way and that wy about 
thelr Bodies, 


16 l thelt 


. by Acarette, in Phil. Tran. No. 89. Ok which ſee Book VII, ) 


Chap. XV. of Animals, © 257 
their Eggs lay up Proviſions for their future Young. 
Some what of this is reported of ſome Birds (cr); 
bat I have my ſelf with Pleaſure, frequently ſeen. 
ſome of the Species of Inſects to carry ample Pro- 
vibons into their dry and barren Cells, where they 
haye ſeal'd them carefully and cautiouſly up with. 
their Eggs, partly, 'tis like, for Incubation ſake, 
and i as an ealy Bed to lodge their Youngz but 
chiefly for future Proviſion. for their Young, in 
their Nympba- State, when they ſtand in need of 
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Food. (dd). | 
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(er) This is reported of the American Oftrich, mentioned 


Chap. 4. Note (e). | | | 
(add) Hornets, Waſps, and all the Kinds of Bees provide Ho- 
ney; and many of the Pſendo/phece, and Ichneumon \Waſps 
and Flies, carry, Maggors, Spiders, ec. into their Neſts; of 
which ſee above, Note (c) Chap, 13. F f | 


« 


CHAP. XVI. 
'The Concluſion. | 


HUS I have, as briefly as well I could (and 
1 much more briefly than the Matters deſerved) 
diſpatched the Decad of Things I propoſed in com- 
mon to the ſenſitive Creatures, And now let us 

auſe a little, and reflet. And upon the whole 
Matter, What leſs can be concluded than that there 
ls a Being infinitely Wiſe, Potent, and Kind, who 
Is able to contrive and make this glorious Scene of 
Things, which 1 have thus given only a Glance of ? 
For what leſs than Infinite, could ſtock ſo vaſt a 
Globe with ſuch a noble Set of Animals? All ſo 


contrived, as to miniſter to one another's Help ſome 
X 8 Way 


258 The Conclyſion, Book IV. 


? 


Way or other, and moſt of them ſerviceable to, 


Man peculiarly, the Top of this lower World, and 


who was made, as it were, on purpoſe to obſerve 
and fyrvey, and ſer forth the Glory : 


for the whole Animal World every Thing 


Wellbeing of Individyals! Particularly, who could 


Feed ſo ſpacious a World, who could pleaſe ſo "arge | 
0 


a Number of Palates, or ſuit ſo many Palates to 

great a Varies ot Food, but the infinite Conſerva- 
tor of the World! And who but the ſame great 
HE, could provide ſuch commodious Cloatbing for 
every Animal; ſuch proper Houſes, Neſts and Habi- 
rations ſuch, ſuitable. Armature and N tapent; ſuch 
Subtilty, Artiſice and Sagacity, as every. Creature is 
more or leis armed and furniſhed with, to fence off 
the Injurics of the Weather, to reſcue it ſelt from 
Dangers, to preſerve. it ſelf from the Annoyances of 
its Enemies; and, in a word, to conſerve its Self, 
und its Species! What but an infinite ſuperintend- 
ing Power could ſo equally balance the ſeveral Spe- 
cies of Animals, and conſerve the Numbers of the 
Individuals of every Specics ſo even, as not to over 
or under-people the terraqueous Globe ! W ho, but 
the infinite wiſe Lord of the World, could allot, 
eyely Creature its moſt ſuitable Place to live in, the 
molt ſuitable Element to breath, and move, and af? 
in. And who but ZE could make ſo admirable a 
Set of Organs, as thoſe of Reſpiration are, both 
in Land and Water-Animals! Who could contrive 
ſo curious a Set of Limbs, Joynts, Bones, Mulclcs, 
and Nerves, to give to every Animal the moſt com- 
modious Motion to its State and Occaſions ! And to 
name no more, what Anatomiſt , Mathematician, 
Workman, yea Angel, could contrive and make ſo 


curious, ſo commodious, and every way ſo ge 
| a Se 


ort ory of the infinite 
Creator, wanifeſted in his Works! Who! What 
but the Great GOD could ſo admirably 4 8 

| | ervice- 
able to it, or that can be wiſhed for, either to con - 
ſerve its Species, or to miniſter to the Being or 


Chap. XVI. The Concluſion. 259 
a Set of Senſes, as the five Senſes of Animals are; 
whoſe Organs are ſo dexterouſly contrived, ſo con- 
veniently placed in the Body, ſo neatly adjuſted, fo 
firmly guarded, and ſo compleatly ſuited to every 
Occaſion, that they plainly ſer forth the Agency of 
the infinite Creator and Conſervator of the World: 
So that here, upon a tranſient View of the Ani- 
mal World in 23 only, we have ſuch a Throng 
of Glories, ſuch an enraviſhing Scene of Things as 
may excite us to admire, praifey and adore the infi - 
_ wiſe, powerful, andkind CREATOR; to 
condemn all atheiſtical Principles; and with holy 
David, Pſalm xiv. 1. to conclude that he is in good 
earneſt a Fool, that dares to ſay, There is no Cod, 


when we are every where ſurrounded with ſuch ma- 
nifeſt Charactets, and plain Demonſtrations of that 


infinite Being. 


Bur in the next Book we ſhall ſtill find greater 
5 if poſſible, when come to take a View of 
nimals in Barticulkr ; 
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6 Of the Particular 3 
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| wt * N IN che foregoin Book, having taken 
| "bg a View of the Things in common to 
i Animals, my Buſineſs in the next, will 
2 be to inſpect the particular Tribes, in 


8 2 55 order to give further Manifeſtations of Pai 
the Infinite Creator's iſdom, Power and Good- in 
neſs towards the Animal World. on 


Wee eee 1 


BO OE V. 
A SURVEY of Man. 


ER HE firſt Gina "of Animals that I ſhall 
take Notice of, ſhall be Man, who may 
$& juſtly claim the Precedence in our Dil- 
courſe, inaſmuch as God hath given him 
*Xht uperiority in the Animal World; Gen. i. 26. 


And God ſaid, Let us make Man in our Image, after 
our 
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Chap. I. 


Of Man's Soul, 261 
our Likeneſs z and let them have Dominion over the 
Fiſh of the Sea, and over the Fowl of the Air, and 
over the Cattle, and over all the Earth, and over eve- 
ry creeping Thing that creepeth upon the Earth. | 

And as to Man, we have ſo excellent a Piece of 
ren ſuch a Microcoſm, ſuch an Abrid 
ment of the Creator's Art in him, as is alone luft 
cient to demonſtrate the Being and Attributes of 
GOD. Which will appear by conſidering the 
Soul and the Body of Mat, 


CHAP, 1 
Of the Sour of Man. 


M* Survey 1 Man, I ſhall begin with the Soul 
of Man, by Reulon it is his his moſt noble 
Part (a), the 8 of the Divine Image in us (8) 
in which we have nougn to fill us with Admirat 

on of the Munifence, Power, and Wiſdom of the 


(% Jam verd Animum ipſum, Mentemque hominis, Ratio 
nem, Conſilium, Prudentiam, qui non divind eurd perfetta efſd 
549 is bis ipſor rebut mihi videtur carere, Cle. de Nat, 

cor. J. 4. © 

(b) Senſum 4 Cole demiſſum traximus aree, 
Cujns egent prona, e e] [peffantia ; mundi 
Prineipto indulſit communis Conditor, Illis 
Jantum Animas ; nobis Animum quogque. 
Juven. Sat. xv. V. 144, 
Ft cùm non aluer poſſent mortalia fingi, 
Adjunxit geminas, ills cum corpore lapſe 
Intereunt ; has * manet, oo ſuperſles 
Evolat, Claud. de 4 Conſul. Hon. 


S z Infinite 


262 Of Man's Soul. Book v. 
Infinite Creator (c), when we contemplate the no- 
ble Faculties of this our ſuperiour Part, the vaſt 
Reach and Compaſs of its Underfanding, the prodi- 
gious uickneſs and Piercingneſs of its Thought, the 
admirable Subtilty of its /xvention, the command - 


ing Power of its }i/dom, the great Depth of its 
8 mory (d), and in a word, its Divine Nature and 


e 
perations. 
Part of Man, becauſe it is the leaſt known. Only 


But I ſhall not dwell on this, tho' the ſuperiour 


(e) Nam ſiquis nulli ſets addiftns, ſed liberd ſententid re- 
rum conſiderationem inierit, con/picatus in tantd carnium 46 
ſuccorum colluvie tantam mentem habitart ; conſpicatus item c 
cuſaſvit animalis conſtructionem (omnia enim declarant Opifi- 
cis Sapientiam) Mentis, que homint ineſt, excellentiam intelliget, 
tum opus de partium utilitate, quod print exigunm eſſe ſibi vide- 
batur, perſectiſima Theologie verum principium conflituet : qua 

heologid multo eſt major atque preſiantior tord Medicina, On- 
En, de uſu Part. L. 17, Cc. 1. 5 
(4) Among many Examples that I could give of Perſons 
famous for Memory, Seneca's Account of himſelf may be one, 
Hance [ Memoriam) aliquanao in me floruiſſa, ut non tantim ad 
uſum ſufficeret, ſed in miraculum uſque procederet, non nego. 
Nam & 2000 nominumn retitata, quo ordine erant difla, redde- 
bam: & ab his qui ad audiendum preceptorem noſtrum conve- 
nerunt, fingulos verſus a ſingulis datos, chm plures quam 200 
efficerentur, ab ultimo incipiens uſque ad primum recitabam, 
After which, mention is made of the great Memory of La- 
tro Porcins ( chariſimi mihi ſodalis, Seneca calls him) who re- 

tained in his 1. all the Declamations he had ever ſpo- 
ken, and never had his Memory fail him, not ſo much as in 
one ſingle Word. Alſo he takes Notice of Cyneas, Ambaſla- 
dor to the Romans from King Pyrrhus, who in one Day had 
ſo well learnt the Names of his Spectators, that poſters die no- 
vus homo ex Senatum, & omnem urbanam circumfuſam Sena- 
tui plebem, nominibus ſuis i RT Senec. controverl. 
L. 1. init. Vid. quoque Plin. L. 7. c. 24. where he alſo adds 
other Examples, viz. Cyrus rex omnibus in exercitu ſuo militi- 
bus nomina reddidit ; L. Scipio populo Rom. Mithidrates 22 gen» 
tium rex, totidem tapes jurg dedit, pro concions ſingulas ſing 
interprete affatus, Charmidas ( — otis Carneadis ); 
* quis exegerat volumina ip bibliothecis, legentis mode repre: 
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there are two Things I can't ealily paſs by, becauſe : | 
they Manifeſt the eſpecial eren and Deſign | 
of the infinitely Wiſe Creator, as Hhnving a particu- 
lar * neceſſary Tendeney to the Management and 
good Order of the World's Aﬀairs. The 
I. Of which is the various Gena, or Inclinations 
of Men's Minds to this, and that, and the other Bu- 
lineſs (e). We ſee how naturally Men betake them- 
ſelves to this and that Employment: Some delight 
moſt in Learning and Books, ſome in. Divinity, 
ſome in Phyſick, Anatomy and Botany, ſome in 
Critical Learning and Philology, ſome in Mathe- 
maticks, ſome in Metaphylicks, and deep Reſearch- 
es; and ſome have their Delight chiefly in Mecha 
nicks, Architecture, War, Navigation, Commerce, 
Agriculture; and ſome have their Inclinations lie 
even to the ſervile Offices of the World, and an 
hundred Things beſides, | 
Now all this is an admirably wiſe, as well as moſt 
neceſſary Proviſion, for the eaſy and ſure tranſacting 
the World's Affairs; to anſwer every End and Oc- 
caſion of Man, yea, to make Man helpful to the 
poor, helpleſs Beaſts, as far as his Help is needful 
them; and all, without any great Trouble, Fa- 
tigue, or great Incotvenience to Man; rather as a 


* 
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7 
(s) Diverſis etenim gaudet natura miniſtri, 
Ut fiert diverſa queant ornantia terras. 
Nec patitur cunttos ad eandem currere metam, 
Sed varias jubet ire vias, varioſque labore: 
Suſcipere, ut vario culty 1; puichrior orb is. 
Paling. in Scorp, 


Org & rt Ode xai didn 
Adee, &c. Ita non omnibus hominibus ſua dona dat Deus, 
peque bonam indolem, neque pradentiam, nec eloquentiam : 
alius namque wultum habet deformem; ſed Deus formam elo- 
_ ornat, &c, Homer. Odyl. 3, The like allo in had, 
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Pleaſure, and Diverſion to him. For ſo far it is 
from being a Toil, that the greateſt; Labours (7) 
Cares, yea, and Dangers too, become pleaſant to 
him who is purſuing his Genius; and whoſe Ardour 
of Inclination eggs him forward, and. buoys him 
up under all Oppoſition, and carrieth him through 
every Obſtacle, to the End of his Deſigns and 
Deſires. 

II. The next is, The inventive Power of the 
Soul (g). Under which I might ſpeak of many 
Things; bur I ſhall take Notice only of two, be- 
cauſe they manifeſt the particular, Concern and A+ 
gency of the infinitely wiſe Creator. The 

1. Is, That Man's Invention ſhould reach to ſuch 
a great Variety of Matters; that it Thould hit up- 
on every Thing, that may be of any Uſe, either to 
himſelf, or to human Society; or that may any 
Ways promote, (what in him lies,) the Benefit of 
this lower Part of the Creation. 

For the Illuſtration of this, I might take a View 
of all the Arts and Sciences, the Trades, yea, the 
very Tools they perform their Labours, and Con- 
trivances with, as numerous as their Occaſions and 
Contrivances are various. Indeed, What is there 
that falleth under the Reach of Man's Senſes, that 


— 


Y) Although Solomon declares, Feeleſ. xii. 12. That much 
Study is a Wearineſs to the Fleſh; yet we ſee with what Plea» 
ſure and Aſſiduity many apply themſelves to it. Thus Cicero 
tells of Cato, whom he caſually found in Lacullus's Library, 
M. Catonem vidi in Bibliotheca ſedentem, multts circumſuſum 
Stoicorum libris. Erat enim, ut ſcis, in eo inexhauſla avidiias 
legendi, nec ſatiari poterat : quippe ne reprehenſionem quidem 
vulgi inanem reſormidans, in ipſa curid ſoleret legere ſape, dum 
ſenatus cogeretur —— ut Heluo librorum —— videbatur. Cicer, 
de finib. L. 3. c. 2. | | 
- ($8) Mentem hominis, quamvis eam non videas, ut Deum non 
vides, tamen ut Deum agnoſcis ex operibus ejus, ſic ex memoria 
rerum, & Inventione, & celeritate moths, omnique pulchritudine 
virtutis vim divinam mentis agnoſcito, Cicer, Tuſc. Quaſt. 


L. I. c. 29. | 
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he doth not py to ſome-Uſe and Purpoſe, for 
the World's Good? The celeſtial Bodies, the Su 

the Moon, with the other Planets, and the d 
Stars, he employs to the noble Uſes of Aſtronomy, 
Navigation and Geography. And, What a noble 
Acumen, what a vaſt Reach muſt the Soul be en- 
dow'd with, to invent thoſe curious Sciences of 
Geometry and Arithmetick, both Specious, and in 
Numbers; and thoſe nice and various Inſtruments, 
made uſe of by the Geometrician, Aſtronomer, Ge- 
ographer and Sailor? And laſtly, W hat a wonders 
ful Sagacity is ſhewn in the Bulineſs of Optics, and 
particularly in the late Invention of the Teleſcope z 
wherewith new Wonders are diſcover'd among God's 
Works, in the Heavens, as there are here on Earth, 
with the Microſcope, and other Glaſſes. | 

And as for this — World, What Material is 
there to be found 5 what kind of Earth, or Stone, 
or Metal; what Animal, Free, or Plant, yea, e- 
yen the very Shrubs of the Field; in a Word, what 
of all the excellent Variety, the Creator has fur- 
niſh'd the World with, for all its Uſes and Occaſi- 
ons, in all Ages; What, I ſay, that Man's Contri- 
yance doth not extend unto, and make ſome, Way 
or other other advantagious to himſelf, and uleful 
for Building, Cloathing, Food, Phyſick, or for 
Tools or Utenſils, or tor even only Pleaſure and 
Diverſion ? | | 
. But now conſidering the great Power and Ex- 
tent of human Invention. 

2. There is another Thing, that doth farther de- 
monſtrate the Super-intendence of the great Crea- 
tor, and Conlervator of the World; and that is, 
That Things of great, and abſolutely neceſſary Uſe, 
have ſoon, and eaſily occurr'd to the Invention of 

an; but Things of little Uſe, or very dangerous 

le, are rarely and (lowly diſcover'd, or ſtill utter» 
ly undiſcover'd. We have as carly as the Mofaick 
Hiſtory, an Account of the Inventions of the yp 
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uſeful Crafts and Occupations + Thus Gov. iii, 24. 


Adam was ſont forth from the Gerd, of Ber, þ 


Goa _—_— to till Ground, And 
| Chaprer, b two Sons Cain and Abel; the one was 


of the ſame Occupation, a Tiller of the Ground, 
the other a Keeper of Sheep (ö). And the Poſter. 
ty of rheſe, are in the latter End of Gen. iv. record. 
ed, Jabal to have been the Father of ſuch as dwell in 
Tents (i); i. e. He was the Inventor of Tents, and 
pieching thoſe moveable Houſes in the Fields, for 

king after, and depaſturing their Cattel in the 
Deſarts, and uncultivated World. Tubal-Cain was 
an luſtructer of every Artiſicer in Braſs and tron (k), or 
the Firſt that found out the Art of melting, and 
walleating (I) Metals, and making them uſeful for 
Tools, and other neceſſary Implements. And his 
Siſter Naamab, whoſe Name is only mention'd, is 
by ſome thought to have been the Inventor of Spin- 


is thus carly aſcribed to Jubal (m); ſo indulgent was 
the Creator, to find a Means to divert Melancho» 
to cheer the Spirits, and to entertain and pleaſe 
Mankind. But for Things of no Uſe, or but little 
Uſe, or of pernicious Conſequence either they have 


been much later thought of, and with great Diffi- 
culty, and perhaps Danger too, brought to pals;. 


or elſe they ſtill are, and perhaps will always remain, 
Exerciſes of the Wit and Invention of Men. 
- Of this we might give divers Inſtances: In Me- 
thematicks, about ſquaring the Circle (); - — 

chanicks 


53 20, 
21. 
Veet, the LXX call him, 4 6. A Worker with 
an Hammer. | 
G Aas the NY of the Cirele, hath in former 
* ou LI 4 re 4 
Ages exercis'd ſome of the greateſt mathematical Was leg 


ning and Cloathing. Vea, the very Art of Mujick 


Chap. I. OF Mww's Invention. 


% * 


” 
ying und in 
itude. Theſe 
ppearance in» 


chanicks (9), About the Art of Fl 
avigation, about finding the Lon 
hings, although ſome of them in 
nocent, yen, perhaps very uſeful, yet remain for 
the moſt Part feerer z not becauſe the Diſcovery of 
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nothing has been done in that Way fo conſiderable, as in, 
ind ſince the Middle of the laft Century; when in the Year 
1657, thoſe vety ingenious and great Men, Mr William Noile, 
and my Lord Brounter, and Sir Chriſtopher Wren afterwards, 
in the ſame Year, geometrically demonſtrated the Equality of 
ſome Curves to 4 ſtrait Line. Soon after which, others at 
Home, and Abroad, did the like in other Curves. And not 
long afterwards, this was brought under an analytical Calcu- 
l: The firſt Specimen whereof, that was ever publiſh d 
Mr. Mercator gave in 1688, in a Demonſtration of my Lor 
rounker's Quadrature of the Hyperbola, by Dr. Wallis's Re- 


duction of a Fraction, into an infinite eries by Diviſion. 


But the penetrating Genius of Sir ae Newton, had diſeo- 
vrer'd a Way of attaining the Quantity of all quadrible Curves 
analytically, by his Method of Flaxions, ſome Time before 
the Year 1668, as | find very propable from an hiſtorical Ac- 
count, in a-long Letter of Mr. Collins, written in his owa 


Hand, and ſent to Richard Townley, Eſq; of Lancaſhire, whoſe 


Papers are in my Hands. In that Letter, Mr. Collins faith; 
That in September 1668, Mr. Mercator publiſh'd his Loga- 
rithmotechnia, one of Which he ſoon ſent to Dr. Batrow, who 


| thertiipon, ſifit him up ſome Papers of Mr. Newton's, [now Sit 
' Ifaac x off which, ng 


former Commuthicationt made thereof by 
the Author, tb the Doctor; it appears that the ſaid Method was 
invented owe Tears before, by the ſaid Mr. Newton, 4nd gene- 
rally app 7 And then he goes on to giye ſome Account of 
the Method; what it petfottiis in the Cirtle, ee, what Mr. 
Gregory had done in that kind, tho intended to publiſh ſome- 
what in Latin abet is, but world not antitipate Mr. Newton, 

firſt Inventor thereof; with much more of this Nature. 
The Deſign, 1 find, of that indefatigable Promoter of Ma- 
ematicks, Mr. Collins, was to acquaiht Mr. Townley, in his 
Letter, with what had been done ; and to get the Aſſiſtanee 
of that ingenious Gentleman, towards the compleating a Bo- 
dy 6f Algebra. | 

(% 1 do not mention here the perppraal Motign, which hath 
Ping the mechanical Wits for many Ages; becauſe it is a 


hing impoſſible, if not a Contradicttion: As the before- 
ommended Dr, Clarke aſſerts in Rohl. Phy/. p. 133. 
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moſt of them is more impoflible,. or difficult than 
of many other Things, which have..met with a 
Diſcoyery ; nor is it for want, of Man's Diligence 
therein, or his careful Purſuit, and Enquiry after 
them, (for perhaps, nothing already diſcover'd bath 
been more eagerly ſought after 3) but with much 
better Reaſon, (I am ſure with greater Humility 
and Modeſty,) we may conclude it is, becauſe the 
infinitely wiſe Creator, and Ruler of the World, 
hath been pleas'd to lock up theſe Things from 
Man's Underſtanding and Invention, for ſome Rea- 
ſons beſt known to himſelf, or becauſe they might 
be of ill Conſequence, and dangerous amongſt Men, 
As in all Probability the Art of Flying would 

rticularly be: An Art which in ſome Caſes might 

of good Uſe, as to the Geographer and Philoſo- 
pherz but in other Reſpects, might prove of dan- 
gerous and fatal Conſequence : As for Inſtance, By 
putting it in Man's Power to diſcover the Secrets 
of Nations and Families, more than is conſiſtent 
with the Peace of the World, for Man to know 
by giving ill Men greater 3 to do Mil- 
chief, which it would not lie in the Power of o- 
thers to prevent; and, as one (p) obſerves, by ma- 
king Men leſs ſociable: “ For upon every true or 
« falſe Ground of Fear, or Diſcontent, and other 
« Occaſions, he would have been fluttering away 
«to ſome other Place; and Mankind, inſtead of 
« cohabiting in Cities, would, like the Eagle, have 
« built their Neſts upon Rocks”, m—_—_— ; 

That this is the true Reaſon of theſe Matters, is 
manifeſt enough from holy Scripture, and Rea- 
ſon (4) alſo gives its Suffrage thereto. The Scyip- 
ture expreſlly tell us, That every good Gift, and every 
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Grew's Coſmol, $aer, |. 1. e 5. g. 25. 
Nemo igitur vir magnus ſine aliquo affiatu divino unquam 
ſuit, Cic, de Nat. Deor, 2. Co 66, | 
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perfeft Gift, is from above, aud tometh down from the 
Father of Lights, S. James i. 17. Solomon, Prov. Ii. G. 
faith, The Lord giveth Wiſdom ; ont of hit Mouth to- 
meth Knowledge and Underſtanding. And Eliba is 
very expreſs, Job xxxii. 8. But there is a Spirit in 
Man, and the Inſpiration of the Almighty giveth them 
Underſtanding, then Tavloxegropes % N diddaonyon, As 
the LXX render it, The [»ſpiratus, the Aftatus of 
the Almighty, is their Tuftvuftor, Miſtreſi or Teacher: 
And in Scripture,” not only the more noble, ſuperi- 
our Acts of Wiſdom or Science; but much inferts 
dur alſo, bear the Name | Wiſdom, Knowledge 
and Underſtanding, and are aftrib'd unto G05. 
"Tis well knowh that Solombr's' Wiſdom is wholly 
aſcrib'd unto GOD ; and the Wiſdom and Under- 
ſtanding Which G00 is ſaid to have given bim, 
1 Kings iv. 29. is particularly ſer” forth in the fol- 
lowing Verſes, by his great Skill in moral and natural 
Philoſophy, in Poetry, and probably in Astronomy, 
Geometry, and ſuch other' of the politer Sciences, 
for which Apt, and the eaftern Nations were be- 
lebrated of old (r): And Solomon's 7Pi/dom' excel 


the Wiſdom 1 all the Children f the caſt Chun, 
a- and all the Wiſdom of AHgypt. For be war wiſer 
or than all Men, than Ethan, Oc. And be ſpate 3090 
er Proverbs * Aud his Songs were ioo. And be ſpake 
wy of Trees, from the Cedar to the Fyſſbp of the Mull, 
of (1. e. of all Sorts of Plants 3) 4% "of Beaſts, Fowl, 
e creeping Things, and Fiſhes." So likewiſe the WI. 
dom of Daniel, and his three Companions, is af- 
is crib'd uno G0, Dan. i. 7. As for thtfe fout 
1 Waren en Ne 
9 * — — | A MTs err —_— ' 
7 ie, and ſame of the ern Nations, att celebrä- 

ted for their Skill in polite, Literarureg both in Scriptute and 
Pp [profane Story: 3Job /was ot thoſe Parts;;--fſo were: the: Nees 


ad eve, the Brachprane and Gymneſophiſhy., Moſes and Da- 

of 9 lad the! #1 cation in hels Þ arſs: And Pythagoras, 'De- 
Te and: others, travell'd imo theſe Parts tor the Sake 
"of their Leitüin g ; 

e ne Children, 


| Y N een 
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Children, God 75 them Knowledge and Skill in all 
| Gearning and dom; and Dani ee 

ing in all Viſions un ry ped 740 d acer ingly in 
the next Chapter, Daniel acknowledgeth and prai- 
ſeth; God. V. 10. 1. Daniel pil boot and Fad 
Bleſſed be the Name of God for ever and ever, fu 
Hiſdom and es are bis. —— He giveth Wiſdom 
225 — Wiſe 1 and Knowledge to them that know Un- 
anding, Bux not only Skill in the ſuperiour 
72 and Sciences z, but even in 2 more inferiour 
mechanick Art, is call'd by the ſame Names, and 
aſcrib'd unto GOD; Thus for the Workmanſhip 
of the Tabernacle, Exod, xxxi. 2. to F. G. See, I have 
call'd Bezaleel; and 7 have fll'd him with the Spirit 
of Cad, in W, y and in Under flanding, and in 
all Manner 24A ar kmanſbip : Ta devyi/a cunning Works, 
Silver and Braſs z, and in cutting 
Canes, to. ſet .thewz and in carving of Timber, tg 
Work in all Manner o Workmanſbip. So the Spin- 
Kern Weavers, and other Crafts- e are call d 
wiſe-hearted, Exad. xxxiv. 10. 25. and other Pla- 
ces... And in Exod. xxxvi. 1. &c. the LORD is 
— to have put this Wiſdom in them, and Under- 
ſtanding to — how to work all theſe Manner 
of Works, for the Service of the Sanctuary, And 
laftly, to name no more Inſtances, Hiram the chief 
Architect of Solomon s Temple, is in 1 Kings vii. 14. 
and 2 Chron. ii. 1 4. call'd à cunnin ** fill'd with 
Wiſdom and Underſtanding, to war » Silver, 
Braſs, Iron, Stone, Timber, Purple, B & fine Li- 
nen, and Crimſon; alſo to grave, pry 7 aut every 
Device which ſbould be put to him. 

Fhus doth the Word of God, afcribe the Contri- 
vances and Crafts of Men, to the Agency, or Influ- 
ence of the Spirit of God, upon that of Man. And 
there is the ſame Reaſon for the Variety of Geniz, or 
Tnclinations of Men alſo; which from the ſame Scrip- 
tures, may be concluded to be a Defignation, and 


Tranſaction of the ſame — Goyernour of the 
World's 
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World's Afairs.. And who indeed but HE, could: 
make ſuch, a diving Subſtance, endow'd with thoſe 
admixable Faculties, and Powers, as the rational Soul 
hath z a Being ta bear the great Creator's Vicegerens 
ey in this lower World; to employ the ſeveral Crea- 
tures ; to make Uſe of the various Materials; to ma · 
nage the grand Buſineſſes; and to ſurvey the Glories 
of all the viſible Works of God? A Creature, with- 
out which this lower World would have been a dull, 
uncouth, and deſolate kind of Globe. Who, I ſay, 
or what leſs than the infinite GOD, could make ſuch 
a rational Creature, ſuch a divine Subſtance as the 
Soul? For if we ſhould allow the Atheiſt any of his 
nonſenſical Schemes, the Epicurean his fortuitous 
Concourſe. of Atoms, or the Carteſian (// his crea» 
ted Matter put in Motion; yet with what tolerable 
Senſe could he, in his Way, produce ſuch a di- 
vine, thinking, ſpeaking, contriving Subſtance as 
the Soul is; endow'd exactly with Fuck Faculties, 
Power, and Diſpoſitions as the various Neceſſities 
and Occaſions of the World require from ſuch a 
Creature ? Why ſhould not rather all the Acts, the 
Diſpoſitions and Contrivances of ſuch a Creature ag 
Man, (if made in a mechanical Way, and not con- 


ä * * „ 
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(/) As we are ngt to accuſe any falfty; ſo far be it from 
me to detract from ſo great a Man as Monſieur Cartes was: 
Whoſe Principles, although many have perverted to atheiſti» 
cal Purpoſes, and whoſe Notions have, ſome of them, but an 
ill Aſpect; yet I am unwilling to believe be was an Atheilt; 
fince-in his Aringipia Philoſophie, and other of his Works, he 
vindicates himſelf from this Charge; and frequently ſhews 
ſeemingly. a. great ReſpeR for Religion: Beſides, That many 
of his ſuſpicious Opinions are capable of a favourable-luter» 

retation, which will make them appear in a better Form: 
Thus when he diſcardeth final Cauſes from his Philoſophy, it 
is not a Denial of them; but only excluding the Confidera- 
tion of them, for the Sake of free philoſophiſing; it being 
Sa Buſineſs of & Divine, rather than a Philoſopher, to treat 
— m. | | 


triy'd 


triv'd by God:) have been the ſume? Particularly, 
Why ſhould he not have hit upon all Contrivances 
of equal Uſe, early as well as many Ages ſince? 

Why not that Man have effected it, as well ay 
this, ſome thouſands of Years after? Why alſo 

ſhould not all Nations, and all Ages (#), improve 
21 0s PTL FUR | J(1 Lia 
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— 9 For Ages of Learning and 1gnorents, we may compare 
A preſent, and ſome of the Ages before the Reformation. 
The laſt Century, and the few Years of this, have had the 
Happineſs to be able to vie with any Age for the Number of 
learned Men of all Profeſſions, and thatlmpravement made 
in all Arts and Sciences; too many, ang too well known to 
need x Specification, | -\ 
Hut for Ifnorance, we may take” the hinth Age, and ſo 
down to the Reformation even as low as Queen Elizabeth, 
although Learning began ,to flouriſh'; yet E gueſs how 
Matters ſtood, even among the Clergy, by ber, 53 Injunct, No. 
1559, Such as are but mean Readers, ſhall peruſe over before, 
once or twice, the Chapters and Hohhilles, to the Intent they 


— — 


may read 10 the better n e, the more n- 


courage ment of Godline /i. Spar. Collect. p. 82. But this is. 
nothing, in compariſon to the Ages before, when the Monk 
ſaid, Gracum non eft legi ; or as Eſpencaus more elegant)y hath 
it, Grace 'noſſe ſuſpetfum, Hebraice prope Hereticum. / Which 
Suſpicion, (ſaid the learned Hakewil,) Rhemigius ſurely was 
not guilty of, in commenting upon diffamatus, 1 The. i. 8. 
who-ſaith, that St. Paul ſomewhat improperly put that tor di- 
vulgatus, not being aware that St. Paul wrote in Greek, and 


not in Latin. Nay; ſo great was their Ignorance, not only of 


Greek, but of Larm too, that a Prieſt baptrz'd in nomine Parrt- 
a, & Filia, & Spiritua' ſantta. Another ſuing his Pariſhioners 
for not paving his Church, prov'd it from Fer. xvii. 18. Pa- 
veant illi, non paveam ige Some Divines in Fraſmaf's Time, 
undertook to prove Hereticks ought to be burnt, becauſe the 
Apoftle ſaid, Hereticum devita. TWO Fryars diſputing about 
A Furality of Worlds, one prov'd it from Annon decem ſunt 
fatcli mundi? The other reply'd, Sed ub funt novem? And 
notwithſtanding their Service was read in Latin, yet fo little 
was that underſtood, that an old Prieſt in Hen. VIII. read 
Aumpfimut Domino, for Sumpſimus: And being admoniſh'd 
of it, he ſaid, he had done ſo for thirty Years, and would 
not leave his old Mumpſimus for theit new Sumpſimus. Vid. 
Hakew, Apol. L. 3. c. 7. Sect, 2. 7 | 
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in every Thing, as well ad this, or that or 
Nation @) only? why ſhould the NE: 4 
rabians, the Perſians, or the Agyptians of old, fo 
far exceed thoſe of the ſame Nations now? Why 
the Africans and Americans ſo generally ignorant 
and barbarous, and the Zwropeans, for the moſt 
_ polite and cultivated, addicted to Arts and 
earning ? How could it come to paſs that the 


x 
1 
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 (#u) There is (it ſeems) in Wits and Arts, as in all Things 
12 a kind" F circular Progreſi: They have their Birth, 

ir Growth,” their Floyriſning, 'their Failing, their Fading ; 
and within a while after, their Riſurreſtion, and Aer b 
ing again. The Arts flonriſped for a long Time amony the Per. 

s, the Chaldzans, the Zgyptians,— Bur afterwards 


- 


the Grecians got the ſtart of them, and are now became as 
barbarous themſelyes, as formerly they eſteemed all befides 
themſelves'to be. About the Birth o Chu, Learning He» 
an to flouriſh in 1:aly, and ſpread all over Chrifendom; till 
the Gorhs, Hen, and Vandals ranſacked the Libraries, and 
defaced almoſt all the Monumeits of Antiquity 0 at the 
Limp of , ſeemed to be put out for neat the Spate 
of v0 Yeats, till the firſt Manfor, King of Africa and 
$pain, raiſed: up, and ſpurred forward the Arabian Wits, by 
great Rewards and Encouragements. © Afterwards Perrarch 
opened ſuch Libraries as were undemoliſhed. He was fe- 
conded by Boccace, and John of Ravenna, and ſoon after by 
Aretine, Philelphus, Valla, &c. And thoſe were followed 


dy Zneas Syluius, Angelus Politianas, Hermolaus Barbarns, 


Marſilius Ficinas, and Joh. Picus, of Mirandula. Theſe 
were backed by Rnd. Agricola, Reutline, Melancthon, Joach. 
Camerarius, Wolphlazius, Beat. Rhenanus, Almaines; By E- 
raſmus Of Rotterdam ; Vives a Spamard; Bembus, Sadoletus, 
Eugubinus, Italians : Turnebus, Muretus, Ramus, Pirbaus, 
Budeus, Amiot, Scaliger, Frenchmen ; Sir Tho. More and Li- 
naker, Engliſimen. And about this Time, even thoſe Nor- 
thern Nations yielded their great Men; Denmark yielded O- 
laus Magnus, Holſter, Tycho Brahe, and Hemingins; and Po- 
land, Hoſons, Frixins, and Crumerus. But to name the Wor- 


 thies that followed theſe, down to the preſent Time, would 
de endleſs, and next do impoſſible, See therefore Hakewil!'s 


, Apology. L. 3. c. 6. f. 2, 
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'Uſe of the Magnet (w), Printing (x), Clocks )), 
TIE | Teleſcopes 
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(w) Dr. Gilbert, the moſt. learned and accurate Writer on 
the Magnet, ſhews, that its Arrradftive Virtue was known ag 
early'as Plato and Ariſtorls : but its Direftion was a'Diſcove. 
ry. of later Ages. He ſaith, Swperiors+ avs 300 aut 400 la- 
neibus annis, Motus Magnoticus in Boream & Auſtrum re- 
8 aut ab hominibus rurſus recognitus fuit. De Mag. 

. 1, c. 1. But who the happy Inventer of this lucky 
. Diſcovery was, is not known. There is ſome, not incon- 
fiderable,. Reaſon, to think our famous Country-man, Ro, 
Bacon, either difcovered, or at leaſt knew of it. But for 
its, Uſe in Navigation, Dr. Gilbert faith, in regno Neapolitano 
Melphitani.. omnium primi (uti ferunt) pyxidem inſtruebant 
nauticam. — edocti à cive quodam Jol. Goia A. D. 1300, 
ibid. If the Reader hath a mind to ſee the Arguments for 
the Invention, being as old as Solomon's or Plautuss Time, 
or of much younger Date, he may conſult Habewill. ib. c. 10, 
$. 4. or Purchas Pilgr. L. 1. c. 1. F. 1. 

As to the Magnetick Variation, Dr. Gilbert attributes the 
Diſcovery of it to Sebaſtian Cabott. And the Inclination, 
or Dipping of the Needle, was the Diſcovery of our inge- 
nious Reb. Norman. And laſtly, The Variation of the Va- 
riation was firſt found out by the ingenious Mr. H. Gellibrand. 
Aſtr. Prof. of Greſham-Col. about 1634. Vid. Gellibr. Diſc. 
2 on the Variat. of the Mag. Need. and its Variat. An- 
r 1 
Zut fince that, the before commended Dr. Halley, having 
i n in Philoſ. n No. 148, and 195, given a pro- 
bable Hypotheſis of the Variation of the Compaſs, did in 
the Year 1700, undertake a long and hazardous Voyage, as 
far as the Ice near the South Pole, in order to examine his 
ſaid Hypotheſis, and to make a Syſtem of the Magnetical 
Variations: Which being ſoon after publiſhed, has been fince 
_ abundantly confirmed by the French, as may be ſeen in ſe- 
veral of the late Memoirs de Phyſique er de Mathematique, 
publiſh'd by the French Academie des Sciences. 

To theſe Diſcoveries, I hope the Reader will excuſe me, 
if I add one of my own, which I deduced ſome Years ago, 
from ſome magnetical Experiments and Obſervations I made; 
which Diſcovery I alſo acquainted dur Royal Society with 
ſome time fince, viz. That as the common, horizontal Nee. 
dle is continually varying up and down, towards the E. and 
W. ſo is the Dipping-Needle varying up and down, art 

| wat 
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Teleſcopes (2), and an hundred Things beſides, 
ſhould eſcape the Diſcovery.of EE Ms 

13 43/0 bn 1, | üg 511 mandir, 
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wards or fromwards the Zenith, with its Magnetick Ten- 
dency, deſcribing a Circle round the Pole of the World, as 
| conceive, or ſome other Point. So that if we could pro- 
cure a Needle ſo nicely made, as to point exactly according 
to its Magnetick Direction, it would, in ſome certain Num- 
ber of Years, deſcribea Circle, of about 13 gr. Radius round 
the Magnetick Poles Northerly and Southerly. This I have 
for ſeveral Years ſuſpected, and have had ſome Reaſon: for 


it too, which I mentioned three or four Years ago at 2 


Meeting of our Royal Society, but I have not yet been 
ſo happy to procure a tolerable good Dipping- Needle, or 
other proper one to my Mind, to bring the Thing to ſuffi- 
cient Teſt of Experience; as in a ſhort Time I hope to do, 
having lately hit upon a Contrivance that may do the Thing. 
(*) It is uncertain, who was the. Inventer of the Art of 
Printing, every Hiſtorian aſcribing the Honour thereof to 
his own City or Country. Accardingly ſome aſcribe the In- 
vention of it to John Guttenburg., à Knight of Argentine, 
about-1440, and ſay, that Fauſius was only his Aſſiſtant. Ber- 
tins aſcribes it to Lawrence John, of Harlem, and faith, . Fuft 
or Fauſt, ſtole from him both his Art and Tools. And to 
name no more, ſome attribute it to John Fuſt or Fauſt, and 
peter Schoefſer (called by Fuſt in ſome of his Imprimaturs, 
Pet. de 5 puer menus.) But there is now to be ſeen at 
Haerlem, a Book or two printed by Lau. Kofter, before any 
of theſe, viz. in 1430, and 1432. (See Mr. Ellis's Letter to 
Dr. Tyſon, in Phil. Tranſ. No. 286.) But be the firſt Inven- 
ter who it will, there is however great Reaſon to believe, 
the Art receiv'd great Improvements from Fauſt and his Son- 
in-Law Schoefſer, the latter being the Inventer of metalline 
Types, which were cut in Wood before, firſt in whole 
Blocks, and afterwards in ſingle Types or Letters. See my 
learned Friend Mr, Wanley's Obſervations, in Philoſ, Tranſ. 
No. 288, and 310. | 
0) Concerning the Antiquity and Invention of Clocks 
and Clock Work, 5 refer the Reader to a little Book, called 
the Artificial Clock-maker, chap. 6. Where there is ſome Ac- 
count of the Ancients Inventions in Clock-Work, as Archi- 
medes's Sphere, Cteſibiuss Clock, . 
, (z) The Invention of Teleſcopes, Hieron. Syrturus gives 
this Account of, Prodiis * 1609, $8 Genius, ſeu alter 
2 vir 
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mander, Auaximenes, Pofidonius, or other great Vir- 
ruofo's 'of the early Ages, whoſe Gontrrvances of 
Engine, Spheres, Clepſydræ and other cu- 

tous Infiruments « are recorded (as)? And why 


| cannot 
vir „ ces . Holland. ſperie, PT Midatiburgi 4 25 
landia convenit Joh. be art : Fuſſit perſpicilla plu- 


tu ram rave quam con vexa, con Condifto die rediit, ab- 
| folntum opus cupiens, atque ut flatim habuit pra manibus, bi- 
u ſuſcipiens, cavum'ſcil. er convexum, wnum & alterum ocu- 
bo 4dmovebat, & ſenſim dimovebat ſive ut punctum concur ſus, 
— er (artificis opus probaret, peſſoa abiit. Artifex, ingen 

inimꝰ expers, ce novitatis curioſus cœpit idem facere & ini- 
W Secs Wil. Tat Worm. ie 

() Among che curious — of the Ancients Ar- 
460 Dove was much famed; of which Aul. Gellius gives 
this 'Actount : Serip ſerunt 'Simwlachrum Columbe 2 ligno ab 
Arthyt# rations 2 diſciplinãque mechanics ade, vo- 
19755 a erat ſoilicet libramentis 2 & aura ſpiriths 
incl atque ocenitta concitum. Noct. Attic, L. 10. c. 12. 
The W eminent eee Philoſopher (as Favorins 
in Gellivs calls him) is by Herace accoumted a noble Geome- 
trieian too, Te mavis terra, numeroque carentis arena Men- 
forem Archyta. Among the reſt of his Inventions, Chil- 
-frexs Rattles are aſcribed to him. Ariftorle calls them Aę- 
z#rs  whxlayn,” Polit. 8. i. e. Arcbytas's Rarrls. And Die- 
genianus the Grammarian, gives the Reaſon of his Inventi- 
on, Ap zire 1 int Tay, Nc. That Archytas's Rattle 
td Jo quiet Children; for be having Children, contrived the 
\ Rattle, which he gave then to prevent their [rwmbling, dara- 
e other Things about the Houſe, — 

eſe Contfrentes of Archytas, we may add Regi- 

montanuss Wooden Eagle, which flew fort h of the City aloft 
in the Air, met the Emperor a good Ma off, coming towards 
it, and having ſaluted him, return d again, waiting on him 
to the City Gates, Alſo his Iron-fly, which at a Feaſt flew 
forth off bis Hands, and taking a Round, returned thit her a- 
gain. Vid. Hake will ub. fupr. c. 10. 5. 1. 

As to other loventions of the Ancients, fuch as of Let- 
ters, Brick and Tiles, and building Houſes, with the Saw, 
Rule, and Plumber, the Lath, Augre, Glue, ec. alſo the 
making Braſs, Gold, and other Metals; the uſe of Shields, 
Swords, Bows and Arrows, Boots, and other Inſtruments 
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cannot, the; preſent; or paſt, Age, ſo eminent gor 
alize- Literatures for | Diſcoveries and Improve- 

s in alf curious. Arts and Buſineſſes (perliape 

ad any known Age of the World; why ean- 
e 
Of theſe Matters, no fatisſactory Account can 
be given by any mechanical Hypotheſis, or any o- 
Way, without taking in the Superintendehee 

f ahe great Creator and Ruler of the World; 
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of War; the Pipe, Harp, and other Mafical Iaſtrutents; 
the building” of Ships and Navigation, and many other 
Things beſides; the. Inventors of theſe (as reported by 8. 
cient Heathen Authors) may be plentifully met with. in Plz; 
Nat, Hip. L. 7. c. 56. L 44 n 
gur in this Nat of Pliny, we may obſerve whence 
tue Ancients (even the Roman; themſelves in ſome meaſure 
— their 1 a, vitz from che 

us Greeks, who wer, of aſcribing, e Thing to 
themſelves. The Truth 1 faith ee ene 12 Ji 
Agfa) there it nothing i the World uſcful or Beneficial to 


 Mankint, but they have mad à ſift t find' the Aut hb 


it among themſelves. F we' exquirt after the Original of © 

griculture, we. are told of Ceres and. Friptolemus; if of Pa» 
flurage, we are told of an Arcadian Pan; if of Wine, we.re- 
fently beat of a Liber Pater; if of 1#0# luſtraments, then who 
but Vultam ? if of Sitfpok, non like” Apollo. J we py 

them then with the Hiſtory of other Nations, they are at oli 
provided here; if we enquire an Account of Europe, Afia, or 
Libya; for the firfl we are told a fine Story of Cadmus's Si- 
fer; for the ſecond of Prometheus's Mother of that Name; 


and for the third: of 4 Daughter of Epaphus. And ſo the 


learned; Author goes on with other particular Nations, 
which they hoaſted themſelves to be the Founders of. Only 
the grave Athenians thought Scorn to have any Father affigned 
them, their only Ambition was to be accounted Aborigines & 


genuini Terre, But the Ignorance and Vanity of the Greet 


Hiſtory, that learned Author hath: ſufficiently refuted. Vid. 
Srplling. Orig. Sacr, Part, 1. B. 1. c. 4. | | 


Si who 
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who oftentimes doth manifeſt himſelf in ſome of 
the moſt conſiderable of thoſe Works of Men, 
by ſome remarkable Tranſactions of his Providence, 
or by ſome great Revolution or other happening 
in the World thereupon. Of this I might in- 
ſtance in the Invention of Printing (55), ſucceed- 
ed firſt by a train of Learned Men, and the Re- 
vival of Learning, and ſoon after that by the Re- 
formation, and the much greater Improvements 
of Learning at this Day. But the moſt conſide- 
rable Inſtance I can give is, the Progreſs of Chri- 
ſtianity, by means of the civilized Diſpoſition, and 
lirge Extent of the Roman Empire. The latter 
of which, as it made way for human Power; fo 
the former made way for our moſt excellent Re- 
ligion into the Minds of Men. And fo I hope, 
and earneſtly pray, that the Omnipotent and All- 
wiſe Ruler #1 the World will tranſact the Affairs 
of our moſt Holy Religion, e' er it be long, in the 
Heathen World; that the great Improvements 
made in the laſt, and prefent Age, in Arts and 
Sciences, in Navigation and Commerce, may be 
a Means to tranſport our Religion, as well as 
Name, through all the Nations of the Earth. For 
we find that our Culture of the more polite and 
curious Sciences, and our great Improvements in 
even the Mechanick Arts, have already made a 
Way for us into ſome of the largeſt and fartheſt 


— 
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(bb) Whether Printing was invented in 1440, as many 
imagine, or was ſooner practiſed, in 1430, or 1432, 28 
Mr. Ellis's Account of the Dutch Inſcription in Phil. Tran. 
No. 286. doth import; it is however manifeſt, how great 
an Influence (as it was-natural) this Invention had in the 
promoting of Learning ſoon afterwards, mentioned before 
in Note (x)... After which followed the Reformation about 
the Year 1517, "+53 | 


diſtant 
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diſtant Nations of the Earth ; particularly into the 
great Empire of China (cc). ES 
And now, before I quit this Subject, I cannot 
but make one Remark, by way of practical Infe- 
rence, from what has been laſt ſaid; and that is, 
Since ir appcars that the Souls of Men are order- 
ed, diſpoſed and actuated by God, even in ſecu- 
lar, as well as ſpiritual Chriſtian Acts; a Du 
ariſeth thence on every Man, to purſue the Ends, 
and anſwer all the Deſigns. of the divine Provi- 
dence, in beſtowing his Gifts and Graces upon 
him. Men are ready to imagine their Wit, Lear- 
ning, Genius, Riches, Authority, and ſuch like, 
to be Works of Nature, Things of Courſe, or ow- 
ing to their own Diligence, Subtilty, or ſome Se- 
co Cauſes; that they are Maſters of them, 
and at Liberty to uſe them as they pleaſe, to gra- 
tifie their Luſt or Humour, and ſatisſie their de- 
raved Appetites. But it is evident, that theſe 
Thing are the Gifts of God, they are ſo many 
Talents entruſted with us by the infinite Lord of 
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(ce) The Chineſe being much addicted to Judicial Aſtro- 
logy, are great Obſervers of the Heavens, and the Appea- 
rances in them. For which Purpoſe they have an Ob/ervg- 
tory at Pekin, and five Mathematicians appointed to watch 
every Night; four towards the four Quarters of the World, 
and one towards the Zenith, that nothing may eſcape their 
Obſervation. Which Obſervations are the next Morning 
brought to an Office to be regiſtred. But notwithſtanding 
this their Diligence for many Ages, and that the Emperor 
hath kept in his Service above 100 Perſons to regulate the 
Kalendar, yet are they ſuch mean Aſtronomers, that they 
owe the Regulation of their Kalendar, the Exactneſs in cal- 
culating Eclipſes, exc. to the Exuropegns; which renders the 
European Mathematicians ſo acceptable to the Emperor, that 
Father Verbieſt and divers others, were not only made Prin- 
cipals in the Obſervatory, but put into Places of great Truſt 
in the Empire, and had the greateft Honours paid them at 
| their Deaths. Vid. La Comte Mem. of China. Leter 2d. exc, 


T 4 the 


the World, 4 Stewardſhip; a Truſt in ur; 
for which we muſt give am Account at the Day 
when'our Lord ſhalt call; according to the pata- 
bolical Repreſentation of this Matter by our Blef- 
ſe# Savio, Marr: XXV. I.. 
Our Duty then is not to abuſe theſes Gifts of 
God, got to negleft the Gift that i in #5, not to 60 
Bias our Talent in the Earth; but as St. Pan} ex- 60 
horteth Timothy, 2 Tim. i. G. we muſt fir up the cc 
Gift of God which is in u, and not let it lie idle, th 
concealed or dead; but we muſt dvatuwirughy v x- « 
4 
6c 
« 


errpa, blow it up, and enkindle it, as the Original 
imports; we muſt' improve and employ our Gift 
to the Glory of the Giver ;: or in that nſtrati-' 
on, that Ule and Service of the World, for which 
he give it. Our Stewardſhip; our Craft, our Cal * 
ling, be it that of Ambaffadors of Heaven, commit - 
redto us, as was to Timothy, Ee on 
ef Hands; or be it the more ſecular Buſineſs of the K 
Gentleman,” Tradeſman, Mechanick, or only Ser- A 
vant; nay, our good Genius, our Propenſity to N 
any Good, as ſuppoſe to Hiſtory, Mathematics, 
Botany, Natural Philoſophy, Mechanicks, Cc. 1 
. fay all theſe Occupations, in which the Providence 
* God hath engaged Men, all rhe Inclinations to 
which his Spitit hath diſpoſed them, ought to be 
diſcharged with that Diligence, that Care and Fi- 
delity, that our great Lord and Maſter may not 
fay to us, as we faid' to the unfaithful Steward, 
Luke xvi. 2. Give an Account of thy Stewardſhip, 
for than mayeft be nd longer Steward; but that he 
may ſay, as tis in the Parable before cited, Mat. 
 Kxv. 21. Well done mon good and faithful Ser- 
vant, thou' haſt been fuirbful over à few Things, 1 
will make thee Ruler quer many Things, enter thou 
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(4d) 1 Tim. iv. 14. 2 Tim. i. 6, 
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into the Foy 24 
thus, let vs aded te follow Solomon's Ad- 
vice, Eculeſ. in. 10. de, ge forver thy Hand findith 
19 te; Wit ith (el) Tie 
preſents it ſelf, and improve 
«Op the ome ord ene ence; 1 — now is the 
“Time of Action, both im t loyments' of 
u che Po of the Ming; now eis the Seas 
© foh of either Arts atid Sciences; of 
60 Wise — due, for which tic wilt Rave 
n Opporrumtties in the Place whither thou art 
4 going in the other World. For there is no Work, 
nor Device, nor Knowledge, nor Wiſdom in the 
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(ee) Biſhop Patrick in loc, 
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Of Man's BoD, Parrieutarly as P os run 2 


YAving thus, as briefly as well 1 conld, 
ed the Soul, let us next take a View of Mas' ; 

Body. Now here we have ſuch a | ns gr 

the moſt exquiſite Workmanſhip, and 


 Contrivanc -Sirn$oA if we ſhould Wiel ure the 


Body from Head to Foot, and ſearch only into the 
nd Parts (and many more lie undiſcovered) we 
ſhould find too large and tedious a Task to be diſ- 
ſparched. I ſhall therefore have Time only to 
take a tranſient and general Kind of View of this 
admirable Machine, and that ſome what briefly too, 
being prevented by others, particularly two excel. 


lent 
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Loyd. Since now the Caſe" is 
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leot- Authors of our own (a), who have 
on the ſame Account as my ſelf. And the 


Ereft Poſture (b) of Man's Body; which is far the 


moſt, if not the only commodious Poſture for a 


rational Creature, for him that hath Dominion 


over the other Creatures, for one that can invent 
uſeful Things, and practiſe curious Arts. For 


without this erect Poſture, he could not have 
readily turned himſelf to every Buſineſs, and on e- 
very Occaſion. His Hand (c) particularly could 
Ass | nor 


% 


= % 
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(a) Mr. Ray in his Wiſdom' of God manifeſted in the Work 
of Creation, Part 2. and Dr. Cockburn's Eſſays on Faith, 
art 1. Eſſay 5. 

(b) Ad banc pro videntiam Nature tam diligentem {of which 
he had been before ſpeaking] tamque ſolertem adjungi multa 
poſſunt, > quibus intelligatur, quante res hominibus à Deo, 
quamque eximie tribute ſunt : qui primùm eos humo excita- 
tos, celſos & ereftos conſtituit, ut Debrum cognitionem, cœlum 
intuentes, 1 5 poſſunt. Sunt enim d terra homines non ut in- 
cola, atque habitatores, ſed quaſi pp ge ſuperarum rerum, 
atque cœleſtium, quarum ſpettaculum ad nullum aliud genus 
animantium pertinat. Cic. de Nat, Deor. L. 2. c. 56. 

(e) Ur autem ſapient iſimum animalium eſt Homo, ſic ex Ma- 
nus ſunt organa ſapienti animali con veniontia. Non enim quia 
Manus habuit, propterea eft ſapientiſſmum, ut Anaxagoras di- 
cebat ; ſed quia ſapientiſimum erat, propter hoc Manus ha- 
buit, ut reftiſſim? cenſuit Ariſtoteles, Non enim Manus ipſe 
hominem artes docuerunt, ſed Ratio. Manus autem ipſa ſunt 
artium organa, &c, Galen. de UC, Part. L. f. c. 3. After 
which, in the reſt of this firſt Book, and part of the ſecond, 
he conſiders the Particulars of the Hand, in order to enquire, 
as he ſaith, ch. 5. Nam tam omnine Conflitutionem habeat 
Loy, qud meliorem aliam habere non potuit. | 

Of this Part, (and indeed of the other Parts of human 


Bodies) he gives ſo good an Account, that I confeſs I could 
not but admire the Skill of that ingenious and famed Hea- 
then. For an Example, (becauſe it is a little out of the 
Way,) I ſhall pitch upon his Account of the different Length 
of the Fingers. L. t. 2, 24. The Reaſon of this mo 

| | nifio, 


Book V. 
done it 
1. Thing that preſents irſelf to our View, is the 


or gr Þ ons. 
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not have been in ſo great a Readineſs to execute 
the Commands of the Will, and Dictates of the 
Soul. His Eyes would have been the moſt prone, 
and incommodiouſly ſituated of all Animals; but 
by this Situation, he can caſt his Eyes upwards, 
downwards, and round about him; he hath a 
glorious Hemiſphere of the Heavens (4), and 


an ample Horizon on Earth (e), to entertain 


his Eye. 


— — At — —_ —_— 


— 


— — 


7 


niſm, he ſaith, is, That the Tops of the Fingers may come 
to an Equality, cam magnas aliquas moles in circuits compre- 
hondunt, & cum in ſeipſss humidum vel parvum corpus conti- 
nere conantur. Apparent verò in unam cireuli circumſo- 
rentiam convenire Digiti yore in attionibus hujuſmods ma- 
xim+ quando exquiſite ſphericum corpus comprehendunt. And 
this Evenneſs of the Fingers Ends, in graſping ſpherical, 
and other round Bodies, he truly enough ſaith, makes the 
Hold the firmer. Aud it ſeems a noble and pious Defign 
he had in ſo ſtrictly ſurveying the Parts of Man's Body, 
which take in his own tranſlated Words, Cam multa namgue 
eſſet apud weteres, tam Medicos, quam Philoſophos de utilitate 
particularum diſſenſio (quidam enim corpora noſtra nullius gra- 
tid eſſe fafla exiſtimant, nullaque omnino arte; alii autem e 
alicujus gratia, & artificiost, ————) primum quidem tanta 
hujus diſſen ſionis xgarreass invenire ſindui : deinde verd e unam 
aliquam univerſalem methodum conſfittuere, qud ſingularum 
partium corporis, & eorum que illis accidunt utilitatem inve- 
nire 1 — bid. cap. 8. „t 
(d) Pronaque cum ſpedtant animalia catera terram, 
Os Homini ſublime dedit, calumque tueri 
Juſſit, & erectot ad ſidera tollere valtus, 
| Ovid. Metam. L. f. car. 84. 
(e) If any ſhould be ſo curious, to deſite to know how 
far a Man's Proſpe& reacheth, by Means of the Height of 
his Eye, ſuppoſing the Earth was an uninterrupted Globe; 
the Method is a common Caſe of right-angled plain Trian- 
les, where two Sides, and an oppoſite Angle are given: 
hus in Fig. 4. A H B is the Surface, or a great Circle of 
the terraqueous Globe; C the Center, N C its Semidiame- 
ter, E the Height of the Eye; and foraſmuch as H K is a 
Tangent, therefore the Angle at M is a right Angle: 80 
that there are given H C 398,386 Miles, 0x.21034781 En- 
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Fro ne e m pH Dy which three Parts: gi- 
47 en to find all the other Taree of 218 Friangle, 
; Wt 6 Ange PLC * er to find the Side # , 
th Prop rich i, As the Side C E, to the Angſe at K; 0 
2 H C, to che Angle at E, which being ſubſtra cted out 
9⁰ 


. the Reminder is the Angle at c. And then, As 
* Angle. at E, ig to its. oppbſite Side H C, or elſe as the. 

ngle at H is to its oppoſite Side C E; ſo the Angle at 

„do its oppoſite Side E H, the viſible Horizon. Or the 
| r may be ſhortned, by adding together the Logarithm 
of the Sum of the two given Sides, and the Logarithm of 
their Difference ; the half of which two Logarithms, is the 
begarithm of the Side requir'd, nearly. For an Example, 
We will take the two Sides in Vards, by Reaſon ſcarce 
any Table of Logarithms will ſerve us farther. The Se- 
midiameter of the Earth is Jor1594 Vards; the Height 
of the Eye is two Yards more, the Sum of both Sides, is 


142.3190. . 
| 'Logar. of which Sum is, 7,1468468 
Logat, of two Yards (the Differ.) is, o, 3oto300 
Sam of both Logar. 1 14478768 
Tue half Sum, 437239384 


is the Logar. of 5296 Yards = three Miles, which is the 
Length of the Line E u, or Diſtance the Eye can reach at 
ſix Feet Height. fy 
This would be the Diſtance, on a perfect Globe, did the 
viſual Rays come to the Eye in a ſtrait Line; but by Means 
of the Refractions of the Atmoſphere, diſtant Object on 
the Horizon, appear higher than really they are, and ma 
ſeen at a greater: Diſtance, eſpecially on the Sea; whic 
is a Matter of great Uſe, eſpecially to diſcover at Sea the 
nd, Rocks, ee, and it is 4 great AR of the divine Pro- 
vidence; in the Conttivance and Convenience of the At- 
moſphere, which by this Means enlargeth the viſible Horl- 
aon, and is all one, ay if the terraqueous Globe was much 
larger than nay it is. As to the ay” of the * 
above the true Level, or how much diſtant Objects are 
rais'd by the Refractlons, the ingenious and accurate Gentle- 
men of the French Arademy Royal, have given us a Table 
In their Meaſure of the Earth, Att, 12. 
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And as this Exection of Man's Body is the moſt 
compleat Poſture for him 4 ſo if we ſurvey the 
Proviſion made ſor it, we ſind all done with mani - 
ſeſt Deſi ———— 3 being em+ 
d ckherein. To paſs by particular Con- 
— of many of the Parts, the Ligametits 
and Faſtnings to anſwer this Poſture; as the-Paſt- 
ning, 1 Pericardium to * 
amm, (which is peculiar to Man {f) 1 
— by a deal of this Nature, da eg rhe 
oſture to be an Act of Deſign,) let us ſtop a lit- 
teat the curious Fabrick of the Bones, thoſe Pil- 
lats of rhe Body! And how artificialſy do we 
find them made, how curibuſly plac'd from 'the 
Head to Foot Fhe 2 of the Neek und 
Back-bone (g), made ſhort and complanated, ani 
firmly raw (my Muſcles and Tendons; for ka- 
ſy Ineurvations of the Body; but withal for grea- 
ter Strength, to ſupport the Body d 'own Weight, 
together wich other additional Weights it may 
have Occaſion to bear. The Thigh-bones and Legs 
long, and ſtrong, and every Way well fitt r 
the Motion of the Body. The Feet accommoda- 
ted with a great Number of Bones, curiouſly and 
firmly tack'd together, (to which muſt be added 
the Miniſtry of the Mulcles (b), to anſwer all the 


Motions 
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f) See Book VI. Chap. 1 Note (g). 

) bee Book IV. C4. g. Note (c). 

) The Mechaniſm of the Foot, would appear to be 
wonderful, if I ſhould deſcend to a Deſcription of all its 
Parts ; but that would be too long for theſe Notes; thete- 
fore 4 brief Account, (moſt of which I owe to the before- 
commended Mr. Gheſelden,) my ſerve for a Sample: In the 
Art Place, It; is neceſſary the Foot ſhould be concave; to 
enable vs to Rand firm, and that the Nerves and Blood+ 

efſels may be free from Compreſſion when we ſtand or 
Walk. In order hereunto, the long Flexorr of the Toes 


ctoſy 
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Motions of the Legs and Thighs, and at the ſame 
Time to keep the Bady upright, and prevent its 
falling, by readily aſſiſting againſt every Vacillation 
thereof, and with eaſy and ready Touches. keep- 
ing the Line of Imixion, and Center of Gravity in 
due Place and Poſture (i). Vin tes x 
And as the Bones are 'admirably adapted to 
prop; ſo all the Parts of the Body are as incom- 
parably —— to poiſe it. Not one Side too hea- 
8 for the other; but all in nice Æquipoiſe: The 
Shoulders, Arms, and Side æquilibrated on one 
Partz on the other Part the Viſcera of the Belly 
counterpois'd with the Weight of the ſcapular 
Part, and that uſeful Cuſhion of Fleſh behind. 

And laſtly, To all this we may add the wonder- 
ful Concurrence, and Miniſtry of the | 17 ws. arg 
.Number and Variety of Muſcles, plac'd through- 
out the Body for this Service; that they ſhould 
ſo readily anſwer to every Poſture z and comply 
with every Motion thereof, without any previous 


i 


ctoſt one another at the Bottom of the Foot, in the Form 


of a St. Andrew's Croſs, to incline the leſſer Toes towards 


the great One, and the great One towards the leſſer, The 
ore Flexors are chiefly concern'd in ang the Toes to- 
"wards the Heel, The tranſverſalk Pedi: draws the Out- 
des of the Foot towards each other; and by being in- 
ſerted into one of the /e/amoid Bones, of the great Toe, di- 
verts the Power of the abduttor Muſtls, (ft fly ſo call'd,) 
and makes it become a Flexor, And laſt Yo the peronemns 
Longus runs round the outer Ankle, and obliquely forwards 
croſs the Bottom of the Foot, and at once helps to extend 
the Tarſus, to conſtrict the Foot, and to direct the Power 
of the other Exrenſors towards the Ball of the great Toe: 
Hence the Loſs of the great Toe, is more than of all the o- 
ther Toes, See alſo Mr. Cowper's Anat. Tab. 18. exc. 
(©) It is very well worth while to compare here what Bo- 
relli ſaith, de mtu Animal, Par, 1. cap. 18. De flatione 
Animal. Prop. 132, e. To which 1 refer the Reader, it 
being too long to recite here, 


Thought 


PUTT 


— 


— * 
ws „ 


es To. Dit. tr coo 4 10 Y © ee a ws waws gguaaug csF]} 


( 


Chap. III. Of Man's Figure. 287 
Thought or Reflex act, ſo that (as the excellent 
Borelli (t) faith), © It is worthy of Admiration, 
« that in ſo great 2 9 of 4 ene 
4 ning, leaping ancing, Nature's of 
« Eauilibraion ſhould always be obſerred; and 
« when neglected, or wilfully tranſgreſſed, that 
« the Body muſt neceſſarily and immediately tum- 
ble down. g > 3 $xNO 


— 


) Borel: ibid. Prop. 142. 
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Ap. In. 
Of the Ficurtand SHart of Man's Boby, 


HE Figure and Shape of Man's Body, is the 
T moſt commodious that could poſſibly be in- 
vented for ſuch an Animal; the moſt agreeable to 
his Motion, to his Labours, and all his Occaſions. 
For had he been a rational Reptile, he could not 
have moved from Place to Place faſt enough for 
his Buſineſs, nor indeed have done any almoſt. Had 
he been a rational Quadrupede, among other Thin 
he had loſt the Benefit of his Hands, thoſe noble 
Inſtruments of the moſt uſeful Performances of the 


Body. Had he been made a Bird, beſides many 


other great Incoveniencies, thoſe before-mention- 
ed of his Flying would have been ſome. In a 
word, any other Shape of Body, but that which 
the All-wiſe Creator hath given Man, would have 
been as incommodious, as any Poſture but that of 
ere&; it would have rendered him more helpleſs, 
or have put it in his Power to have been more per- 
nicious, or deprived him of Ten thouſand Benefits, 
or 

2 
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or Pleaſures, or Con ueniencrs, 17 88 r 
© pry mean 11 * 4 
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AS in the F re, oi in * Fe Size of 
| Man's „we have another manifeſt In- 
dication of exce lent Deſign. Not too Pygme- 
an (a), nor too Gigantick (5), either of w ich 
Sizes would in ſome particular or other, have been 
incommodious to Himſelf, or ts his Buſineſs, or 
to the reſt of his Fellow-Creatures. Too Pyg- 
mean would have rendered him too puny à Lord 
of the — ob too impotent and unfit to manage 
che inferiour. Creatures, would have expoſed him 
to the Aſfaults of The the weakeſt Ayimals, to the ra- 
voracious 9255 bot haye put 
him in the Way, and endang Fes ing trod 
den in the Dirt by the larger . 5100 
have been War too wank for or bi ke EG the 
to dens, ang im a wor tranſa E 
mY part af his Labours and BE EM f | 
#1 on * other hand, had Mao's Body been 
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U What js hege urged about the Size ef Man's Body 7 


may anſwer one, of Lucretiuss Reaſons why wo 6 ex nihilo 


"Fgnitur, His Argument is 


ons 


Donique tur Homines tant os nature parare 
Laken pedibuts qui pont um per uad peſſent | 
of re, of. es PAR 4 re md es ? , 4 
Hap hy 6, . t. Carm, 200. 
050 Haud facile fit ut quiſquam & ingentes cotports vires, 
& ingenium ſubtile habeat. Diodor, Sic. L. 17. 
gantick 
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- gantick (c), it would have rendered him a dange- 


rous 


a 1 8 


— — — 


(e) Altho'-we read of Giants before Noah's Flood, Ges. 
vi. 4. and more plainly afterwards in Namb. xiii. 33. Yet 
there is great Reaſon to think the Size of Man was always 
the ſame from the Creation. For as to the Nephilim or Gi- 
ants, in Gen. vi. the Ancients vary about them; ſome taking 
them for great Atheiſts, and Monſters of Impiety, Rapine, 
Tyranny, and all Wickedneſs, as well as of monſtrous 


ture, according as indeed the Hebrew Signification allows. 


And as'for the Nephilim in Numb. xiii. which were evi- 
dently Men of a Gigantick Size, it muſt be conſidered, that 
it is very probable, the Fears and Diſcontentments of the 
Spies might add ſomewhat thereunto. | 
But be the Matter as it will, it is very manifeſt, that in 
both theſe Places, Giants are ſpoken of as Rarities, and 
Wonders of the Age, not of the common Stature. And 
ſuch Inſtances we have had in all Ages; excepting ſome f4- 
bulous Relations; ſuch as I take to be that of Thentoborehu,, 


who is ſaid to have been dug up, Anno 1613, and to have 


been higher than the Trophies, and 26 Feet long; and no 
better 1 ſuppoſe the Giants to have been, that Ol. Magnus 
gives an Account of in his ch Book, ſuch as Harthen, and 
Starchater, among the Men; and among the Women, re- 
perta et (ſaith he) purlla in capite valnerata, at mor- 
tua, induta chlamyde purpurea, longitudinis cubitorum 50, la- 
titudinis inter humeros quatuor. Ol. Mag. Hiſt, L. 5. c. 2. 

But as for the more credible Relations of Goliath ( who/e 
Height was 6 Cubits and a Span, 1 Sam. xvii. 4. Which accords 
ing to the late curious and learned Lord Biſhop of Petetbo- 
rough is ſomewhat above 1: Feet Engliſh, vid. Biſhop Cum- 
berland of Jewiſh Weights and Meaſures) of Maximinus the 
Emperor, who was 9 Feet high, and others in Auguſtus, and 
other Reigns, of about the ſame Height: To which we 
may add the Dimenfions of a Seton, dug up lately in the 

lace of a Reman Camp near St. Albans, by an Urn inſcrib- 
ed, Marcus Antoninns; of which an Account is given by 
Mr, Cheſelden, who judgeth by the Dimenſions of the Bones, 
that the Perſon was þ Foot high, vid. Philoſ. Tranſ. No. 333. 
Theſe antique Examples and Relations, I ſay, we can match, 
yea, out-do, with modern Examples; of which we have di- 
vers in J. Ludolph. Comment, in Hiſt, Zthiop. L. 1. c. 2 
$.22, Magus, Conringius, Dr. Hakewill, and others. Which 
later relates from Nannez, of 12 and Archers belong- 


ing 


- —— — — —— 
— — yrtꝓMTꝛ — — — — 
3 w - 


——— —ü— — — ES. 


l Moone ce 


4 
ö 
q 

4 


190 Of Man's Stature. Book V. 
ing to the Emperor of China, of 15 Feet high; and others 
from Purchas, of 10 and 12 Feet high, and more. See the 
learned Author's Apelog. p. 208. 

Theſe indeed exceed what I have ſeen in England; but 
in 1684, I my ſelf meaſur'd an 1riſþ Youth, ſaid to be not 
19 Years old, who was 7 Feet near 8 Inches, and in 1697, 
a Woman who was:7 Feet 3 Inches in Height. 

But for the ordinary Size of Mankind, in al} Probability, 
it was always (as I faid) the ſame, as may appear from the 
Monuments, Mummies, and other ancient Evidences to be 
ſeen at this Day, The moſt ancient Monument at this Day, 
I preſume is that of Cheops, in the firſt and faireſt Pyramid 
0 pt; which was, no doubt, made of Capacity every 
Way ſufficient to hold the Body of ſo great a Perſon as was 
intended to be laid up in it. But this we find by the nice 
Meaſures of our curious Mr. Greaves, 2 to exceed out 
common Coffins, The hollow Part within (ſaith he) is in Length 
only 6,488 Feet, and in Breadth but 2,218 Feet : The Depth 
2,860 Feet, A narrow ſpace, yet large enough to contain 4 
moſt potent and dreadful Monarch, being dead; to whom live 
ing, all /Egypt was too fireight and narrow 4 Circuit, By 

theſe Dien bs, and by ſuch other Obſervations, as have 
been taken by me from ſeveral embalmed Bodies in Egypt, we 
my conclude there is no decay in Nature ( though the Queſti- 
en it 4s old as Homer) but that the Men of this Age are of 
the ſame Stature they were near JOOO Years ago, vid. Greaves 
of the * in 1638, in Ray's Collect. of Trav, Tom. 1, 
pag, 118. 

To this more ancient, we may add others of a later Date, 
Of which take theſe, among others, from the curious and 
learned Hakewill, The Tombs at Piſa, that are ſome thou- 
Jand Years old, are not longer than ours; ſo is Athelftane's 
in Malmesbury-Church ; ſo Sehba's in St. Paul's, of the Year 
693 ; ſo Etheldred's, &c. Apol. 216, exc. 

The ſame Evidence we have alſo from the Armour, 
Shields, Veſſels, and other Utenfils dug up at this Day. 
The Braſs Helmet dug up at Metawrum, which was not 
doubted to have been left there at the Overthrow of Aſdru- 
bal, will fit one of our Men at this Day. 

Nay, befides all this, probably we have ſome more cer- 
tain Evidence. Auguſtus was 5 Foot 9 Inches high, which 
was the juſt Meaſure of our famous Queen Elisabeth, who 
exceeded his Height 2 Inches, if proper Allowance be made 
for the Difference between the Roman and our Foot. Vid. 
Hakew, ib. p. 215. : 
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rous Tyrant in the World, too ſtrong (d) in ſome 


Reſpects, even for his own Kind, as well as the 
other. Creatures. Locks and Doors might per- 
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(d) To the Stature of Men in the foregoing Note, we 
may add ſome Remarks about their unuſual Strength. That 
of Sampſon (who is not ſaid to have exceeded other Men in 
Stature as he did in Strength) is well known. So of old, 
Hector, Diomedes, Hercules, and Ajax are famed ; and ſince 
them many others; for which I ſhall ſeek no farther than 
the before commended Hakewill, who by his great and cu- 
tious Learning, hath often moſt of the Examples that are to 
be met with on all his Subſects he undertakes. Of the Af- 
ter-Ages he names C. Marins, Maximinus, Aurelian, Scan- 
derberge, Bardeſin, Tamerlane, Siſta, and Hwnniades, Anno 
1529, Klunher, Provoſt of the great Church at Mui, car- 
ry'd a Pipe of Wine out of the Cellar, and laid it in the 

art, Mayolus ſaw one hold a Marble Pillar in his Hand 
J Foot long, and t Foot diameter, which he toſy'd up in 
the Air, and catched again, as if it were a Ball, Anothet 
of Mantua, and a little Man, named Rodamas, could break 
a Cable, ce. Ernando Burg, fetched up Stairs an Aſs laden 
with Wood, and threw both into the Fire. At Conflantino- 

; Anno 1581, one lifted a Piece of Wood, that twelve 

en could ſcarce raiſe : then lying along, he bare a Stone 
hat ten Men could but juſt roll to him, G. of Fronsberge, 

aron Mindlehaim, could raiſe a Man off his Seat, with on- 
ly his middle Finger; ſtop an Horſe in his full Career; and 

ove a Cannon out of its Place, Cardan ſaw a Man dance 
with two Men in his Arms, two on his Shoulders, and one 
on his Neck. Patacoua, Captain of the Coſſacks, could tear 
an Horſe-Shoe ( and if I miſtake not, the ſame is reported 
of the preſent King Auguſtus of Poland.) A Gigantick Wo- 


man of the Netherlands could lift a Barrel of Hamburgh Beer. 


Mr. Carew had a Tenant that could carry a But's Length, 
6 Buſhel of Wheaten Meal (of 15 Gallon Meaſure) with the 
Lubber, the Miller of 24 Years of Age, on the top of it. 
And J. Roman of the ſame County, could carry the Carcaſs 
of an Ox. Vid. Hakew!ll, ib. p. 238. 
Viros aliquot moderna memoria tam à mineralibus, quam a» 
is Seuthia & Gothia provinciis adducere congruit, tanta for- 
titudine praditos, ut quiſque eorum in humeros ſublevatum B- 
uum, vel Bovem maximum, imd was ferri 600, Boo, aut 
doo librarum (quale er alique Puells levare poſſunt ) ad plus 


te fadia portaret. Ol. Mag. ubi ſupr, 


2 haps 
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haps have been made of - ſufficient * to have 
barricaded our Houſes; and Walls, ard Ramparts 
might perhaps have been made ſtrong enough to 
have fenced our Cities. But theſe Things could 
not have been without a great and inconvenient 
Expence of Room, Materials, and ſuch Neceſſu- 
ries, as ſuch vaſt Structures and Uſes would have 
occaſioned z more perhaps than the World could 
have afforded to all Ages and Places. But let us 
take the Deſcant of a good Naturaliſt and Phyſi- 
clan on the Caſe (e). Had Man been a Dwarf 
„ (ſaid he) he had ſcarce been a reaſonable Crea- 
© ture. For he muſt then have had a Jolt Head; 
« ſo there would nor have been Body and Blood 
« enough ro ſupply his Brain with Spirits; or he 

J a ſmall Head, anſwerable to his 
« Body, and fo there would not have been Brain 
« enough for his Buſineſs Or had the Species of 
„ Mankind been Gigantick, he could not have 
& been ſo commodiouſly ſupplied with Food. For 


& there would not have been Fleſh enough of the 


«& beſt edible Beaſts, to ſerve his Turn. And if 
« Beaſts had been made anſwerably bigger, there 
„ would not have been Graſs enough. And ſo he 
goeth on. And a little after, © There would not 
have been the ſame Uſe and Diſcovery of his 
* Reaſon z in that he would have done many 
« Things by mere Strength, for which he is now 
« put to invent innumerable Engines —. Neither 
« could he have uſed an Horſe, nor divers other 
« Creatures. But being of a middle Bulk, he is 
„ fitted to manage and uſe them all. For (ſaith 
&* he) no other Cauſe can be aſſigned why a Man 
« was not made five or ten Times bigger, but his 


— — — — 


(e Grew's Coſmol, Kae. B, 1. ch. 5. 5. LF, F 
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« Relation to the reſt of the Univerſe. Thus far 
our curious Author. 


_— —_— — 


CHAP, V. 


the STRUCTURE of the PAR rs e 
97 Man's Body. 4 


Aving thus taken a View of the Poſture, 

Shape, and Size of Man's Body, let us in 
this Chapter ſuryey the Structure of its Parts. 
But here we have fo large @ Proſpect, that it 
would be endleſs to proceed upon Particulars. It 
muſt ſuffice therefore to take Notice, in general 
only, how artificially every Part of our Body is 
made. No Botch, no Blunder, no unneceſſary Ap- 
paratus (or in other Words) no Signs of Chance (a); 
but every Thing curious, orderly, and performed 
in the ſhorteſt and beſt Method, and adapted to 
the molt compendious Uſe. What one Part is 
there throughout the whole Body, but what is 
compoſed of the fitteſt Matter for that Part 


—— —„— 


— — 


(a) It is manifeſtly an Argument of Deſign, that in the 
Bodies of different Animals, there is an Agreement of the 


Parts, ſo far as the Occaſions and Offices agree, but a diffe- 


rence of thoſe, where there is a difference of theſe. In an 
Human Body ate, many Parts agreeing with thoſe of a Dog 
for Inſtance; but in his Forehead, Fingers, Hand, Inftru- 
ments of Speech, and many other Parts, there are Muſcles, 
and other Members which are not in a Dog. And fo con- 


trariwiſe in a Dog, Which is not in a Man, If the Reader 


it minded to ſee what particular Muſcles are in a Man, that 
are not in-a Dog; or in a Dog that are not in an Humane 
Body, let him conſult the cutious and accurate Anatomilit 
Dr, Dowglaſi's Myogr, compar, 


U 3 * made 
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made of the moſt proper Strength and Texture; 
ſhaped in the compleateſt Form; and in a word, 
accouter'd with every Thing neceſſary for its Mo- 
tion, Office, Nouriſhment, Guard, and what not! 
What ſo commodious a Structure and Texture 
could have been given to the Bones, for Inſtance, 
to make them firm and ftrong, and withal light, 
as that which every Bone in the Body hath? Who 
could have ſhaped them ſo nicely to every Uſe, 
and adapted them to ever Part, made them of ſuch 
juſt Lengths, given them ſuch due Sizes and Shapes, 
chanelled, hollowed, headed, lubricated, and e- 
very other Thing miniſtring, in the beſt and moft 
compendious manner to their ſeveral Places and 
Uſes? What a glorious Collection and Combinati- 
on have we alſo of the moſt exquiſite Workman- 
ſhip and Contrivance in the Eye, in the Ear, in the 
Hand (5), in the Foot (c), in the Lung, and other 
Parts already mention'd? What an Abridgment of 


= y 


| 


(b) Galen having deſcribed the Muſcles, Tendons, and o- 
ther Parts of the Fingers, and their Motions, cries out, Con- 
fedora igitur etiam hie mirabilem CxtatORrILs ſapientiam! 
De UC. Part. L. 1. c. 18. 

(e) And not only in the Hand, but in his Account of the 
Foot (L. 3.) he frequently takes notice of what he calls 47. 
tim, Providentiam & Sapieptiam Conditoris, As Ch. 13. 4» 
ititur non aquum oft hic quoque admirari Providentiam Condi 
rorls, qui ad utrumqus uſum, ofi corte contrarium, exatli 
con venionte & conſentientes invicem ſabricatus ofd totins mem» 
bri [tibize] particular? And at the end of the Chap. guid 
þ omnia que ipſarum ſunt partium mente immutaverimus, n- 
que inveperimus poſitionem aliam meliorem e quam nunc ſor- 
tita ſunt, neque figuram, neque magnitudinem, neque connexi- 
nem, neque (ut paucis omnia completiar ) aliud quidquam 
torum, que corporibus neceſſariò inſunt, per fectiſſimam pronun- 
siare oportet, & undique recte conſtitutam preſentem ej us con- 
ftructionem. The like alſo concludes, Ch. 15. 


Art, 
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Art, what a Variety of Uſes (d), hath Nature laid 
upon that one Member of the Tongue, the grand In- 
ſtrument of Taſt, the faithful Judge, the Centinel, 
the Watchman of all our Nouriſhment, the artful 
Modulator of our Voice, the neceflary Servant of 
Maſtication, Swallowing, Sucking, and a great 
deal beſides? But I muſt deſiſt from proceedin 
upon Particulars, finding I am fallen upon —. 
os'd to avoid. 

And therefore for a Cloſe of this Chapter, I 
ſhall only add Part of a Letter I receiv'd from the 
before-commended very curious and ingenious Phy- 
ſician Dr. Tancred Robinſon, What, (ſaith he,) can 
poſſibly be better contriv'd for animal Motion and 
Life, than the quick Circulation of the Blood and 
Fluids, which run out of Sight in capillary Veſſels, 
and very minute Dufts, without Impediment, (except 
in ſome Diſeaſes, being all directed to their peculiar 
Glands and Chanels, for the different Secretion, ſen- 
fible and inſenſible; whereof the laſt is far the grea- 
teſt in Quantity and Effects, as to Health and Sick- 
neſs, acute Diſtempers frequently ariſing from a Di- 
minution of Tranſpiration, through the cutaneous Cbim- 
rey, and ſome chronical Ones from an Augmen- 
tation. Whereas Obſtrucions in the Liver, Pau- 
creas, and other Glands, may only cauſe a Schirrus, 
4 Jaundice, an Ague, a Dropſy, or other flow Di- 
ſeaſes. So an Increaſe of that Secretion may accom» 
pany the general Colliguations, gs in Fluxes, heftick 
Sweats and Coughs, Diabetes, and other Counſump- 
tions. What a mighty Contrivance is there to pre- 
ſerve theſe due Secretigns from the Blood, (on which 


— 


(d) At enim Opificis induſtrii maximum eſt indicium (quem- 
admodum ante ſapenumerò jam diximns) tis que ad alium u- 
ſum ſurrunt comparata, ad alias quoque utilitates abuti, neque 
laborare ut ſingulis utilitatibus 1 faciat proprias parti- 
cult, Galen, ub, ſupr, L. 9. b. 5. 


U 4 Life 
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Life ſo much depend, by frequent Attritions, and 
| Communications of the Fluids in their Paſſage through 
the Heart, the Lungs, and the whole Syſlem of the 
Muſcles ? What Meanders and Contortions of Peſſels, 
in the Organs of Separation? And, What a Con- 
courſe of elaftick Bodies from the Air, 10 lbb the 
ings, and continual Motsons of ſome Parts, not 
only in Sleep, and Reſt z but in long violent Exerciſes 
of the Muſcles? Whoſe Force drive the Fluids round 
i à wonderful rapid Circulation through the minuteſ 
Tubes, aſſiſted by the conflant Pabulum of the Al. 
woſphere, and their own elaftick Fibres, which im- 
preſs that Velocity on ibe Fluids. 

Now I have mention'd ſome Uſes of the Air, in 
tarrying on ſeveral Functions in animal Bodies; 1 
may add the Share it bath in all the Digeſtions of the 
folid and fluid Parts. For when this Syſtem of Air 
comes, by divine Permittance, to be corrupted with 
poyſonous, acrimonious Steams, either from the Earth, 
from Merchandiſe, or infetled Bodies, What Va- 
vock is made in all the Operations of living Crea - 
tures ? The Parts gangrone, and mortify under Car- 
buntles, and other Tokens ; Indeed, the whole animal 
Oeconomy is ruin'd; of ſuch Importance is the Air 10 
all the Parts of it. Thus my learned Friend, 
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CHAP. VL 
Of the PLacine the Parts of Man's Bo dy 1 


N this Chapter, I propoſe to conſider the Lodg- 
ment of the curious Parts of Man's Body, 
which is no leſs admirable than the Parts them- 
ſelves, all ſet in the moſt convenient Places of the 
Body, to miniſter to their own ſeveral Uſes and 
Purpoſes, and aſſiſt, and mutually to help one as 
nother. Where could thoſe faithful Watchmen 
the Eye, the Ear, the Tongue, be fo commodi- 
ouſly plac'd, as in the upper Part of the Building? 
Where could we throughout the Body find fo 

oper a Part to lodge four of the five Senſes, as 
in the Head (a), near the Brain (5), the common 
Senſory, a Place well guarded, and of little other 
Uſe than to be a Seat to thoſe Senſes? And, How 
could we lodge the fifth Senſe, that of Touching 
otherwiſe (c), than to diſperſe it to all Parts of the 


— — — W_— WY wt * —_ Ltd — — — 


(a) Sen ſus, interpretes at nuntii rerum, in capite, tanquam 
in arce, mirifict ad uſus neteſſarios & fatli, & collocati ſunt. 
Nam oculi tanquam ſpeculatores, altiſſmum locum obtinent ; 
tx quo plurima conſpicientss, fung antur ſuo munere, Et aures 
cum ſonum recipere debeant, qui natura in ſublime ſertur; re- 
Fe in illis corporum partibus collocate ſunt, Cic. de Nat. De- 
or, L. 2, c. 56. ubi plura de ceteris Senſibus. 

(b) Galen well obſerves, that the Nerves miniſtring to Mo- 
tion, are hard and firm, to be leſs ſubject to Injury; but 
thoſe miniſtring to Senſe, are ſoft and tender; and that for 
this Reaſon it is, that four of the five Senſes are lodg'd fo 


near the Brain, viz. partly to partake of the Brain's Soſtneſs 


and Tenderneſs, and partly for the Sake of the ſtrong Guard 
of the Skull. Vid. Gal. de L/. Part. L. 8. c. 5. 6. 
(e) See Book IV. Chap. 6, Note (c). 


Body? 
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Body? Where could we plant the Hand (4), but 
juſt where it is, to be ready at every Turn, on all 
Occaſions of Help and Defence, of Motion, Acti- 
on, and every of its uſeful Services? Where could 
we ſet the Legs and Feet, but where they are, to 
bear up, and handſomely to carry about the Body? 
Where could we lodge the Heart, to labour about 
the whole Maſs of Blood, but in, or near the 
Center of the Body (e)? Where could we find 
Room for that noble Engine to play freely in? 
Where could we ſo well guard it againſt external 

arms, as it, is in that very Place in which it is 
odg'd and ſecur'd? Where could we more com- 
modiouſ Place, than in the Thorax and Belly, 
the uſeful Viſcera of thoſe Parts, ſo as not to ſwag, 
and js and oyer-ſet the Body, and yet to mini- 
ſer ſo harmoniouſly, as they do, to all the ſeve- 
ral Uſes of Concoction, Sanguification, the Sepa- 
ration of various Ferments from the Blood, for 
the great Uſes of Nature, and to make Diſcharges 
of what is uſeleſs, or would be burdenſome or 
pernicious to the Body (f)? How could we plant 
the curious and great Variety of Bones, and of 
Muſcles, of all Sorts and Sizes, neceſſary, as I 
have ſaid, to the Support, and every Motion of 
the Body? Where could we lodge all the Arte- 
ries and Veins, to convey Nouriſhment; and the 
Nerves, Senſation * the Body? Where, 
I fay, could we lodge all theſe Implements of the 


5 — 


(d) am verd aptas, quamque multarum artium miniſtras 
Manus natura homini dedit ? The Particulars of which, enu- 
merated by him, ſee in Cz. ubi ſupr. c. 60. 

(e) See Book VI. Chap. 5. | 

Y Ut in edificiis Architecti avertunt ab oculis & naribus 
dominorum ea, que pro fluentia neceſſarid tetri eſſent aliquid ha- 
bitura; ſic natura res ſimiles (ſcil. excrementa) procul amanda- 


vit à ſenſibus. Cicer, de Nat, Deor, L. 2. c. 56. 
Body, 
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Body, to perform their ſeveral Offices? How 
could we ſecure and guard them ſo well, as in the 
very Places, and in the ſelf ſame Manner in which 
they are already plac'd in the Body? And laſtly, 
to name no more, What Covering, what Fence 
could we find out for the whole Body, better than 
that of Nature's own providing, the Skin (g)? 
How could we ſhape it to, or brace it about eve- 
ry Part better, either for Convenience or Orna- 
ment? What better Texture could we give it, 
which although leſs obdurate and firm, than that 
of ſome other Animalsz yet is ſo much the more 
ſenſible of every touch, and more compliant with 
every Motion? And being eaſily defenſible by the 
Power of Man's Reaſon and Art, is therefore 
much the propereſt Tegument for a reaſonable 
Creature, | 


—ê— 
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(g) Compare here Galen's Obſervations de Uſ, Parr. L. tr. 
c. Is, Allo L. 2. c. 6, See alſo Cowper, Anat, where in 
Tab. 4. are very elegant Cuts of the Skin in divers Parts of 
the Body, drawn from microſcopical Views; as alſo of the 
papilla 3 the ſadoriferous Glands and Veſſels, the 
Hairs, &. 
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Aving taking a tranſient View of the Stru- 
H cture, and Lodgment of the Parts of hu» 
man Bodies; let us next conſider the admirable 
Proviſion that is made throughout Man's Body, 
to fave off Evils, and to diſcharge (a) them when 
befallen. For the Prevention of Evils, we may 
take the Inſtances already given, of the Situation 
of thoſe faithſul Sentinels, the Eye, the Ear, and 
Tongue, in the ſuperiour Part of the Body, the 
better to deſcr CO at a Diſtance, and to 
call out preſently for Help. And how well ſitu- 
| ated is the Hand to be a ſure and ready Guard to 
the Body, as well as the faithful Performer of 
moſt of its Services? The Brain, the Nerves, the 
Arteries, the Heart (5), the Lungs; and in a 


(s) One of Nature's moſt conſtant Methods here, is by 
the Glands, and the Secretions made by them; the Particu- 
lars of which being too long for theſe Notes, I ſhall refer 
to the modern Anatomiſts, who have written on theſe Sub- 
jects; and indeed, who are the only Men that have done it 
tolerably : Particularly, ourfearned Drs. Cockburn, Keil, Mor- 
tand, and others at Home and Abroad; An Abridgment of 
whoſe Opinions and Obſervations, for che Reader's Eaſe, 
may be met with in Dr, Harris's Lex. Tech. Vol. 2. under 
the Words Glands, and Animal Secretion. ' 

(6) In Man, and moſt other Animals, the Heart hath the 
Guard of Bones; but in the Lamprey, which hath no Bones, 
(no not ſo much as a Back-bone,) the Heart is very ſtrangely 
ſecur d, and lies immur d, or capſulated in a Cartilage, or griſ- 
ly Subſtance, which includes the Heart, and its Auricle, as the 
Skull —— doth the Brain in other Animals, Powers Microſ. 
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Word, all the principal Parts, how well are they 

barricaded, either with ſtrong Bones, or dee 
Lodgments in the Fleſh, or ſome ſuch the wiſeſt, 
and fitteſt Method, moſt agreeable to the Office 
and Action of the Part? Beſides which, for grea- 
ter Precaution, and a farther Security, what an 
incomparable Proviſion hath the infinite Contri- 
ver of Man's Body made for the Loſs of, or any 
Defect in ſome of the Parts we can leaft ſpare, by 
doubling them ? By giving us two Eyes, two 
Ears, two Hands, two Kidneys, two Lobes of 
the Lungs, Pairs of the Nerves, and many Rami- 
fications of the Arteries and Veins in the fleſhy 
Parts, that there may not be a Defe& of Nous» 
riſhment of the Parts, in Caſes of Amputation, or 
Wounds, or Ruptures of any of the Veſſels. 
And as Man's Body is admirably contriv'd, and 
made to prevent Evils; ſo no leſs Art and Cautis 
on hath been us'd to get rid of them, when they 
do happen. When by any Misfortune, Wounds 
or Hurts do befal; or when by our own wicked 
Fooleries and Vices, we pull down Diſeaſes and 
Miſchiefs upon our ſelves, what Emunctories (c), 
what admirable Paſſages (d), are diſpers'd through- 
= 10047 e 
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(e) Here [from the Puſtules he obſerv'd in Monomotapa,] 
were Grounds: to admire the Contrivance of our Blood, which 
on ſome Occaſions, ſo ſoon as any Thing deftruttive to the Con- 
ſtitution of it, comes into it, immediately by an inteſtine Com- 
motion, endeavoureth to thruſt tu forth, and is not only freed 
from the new Gueſt ; but ſometimes what likewiſe may hate 
lain lurking therein or a great while, And from hence 
it comes to paſs, that moſt Part of Medicines, when duly ad- 
miniſtred, are not only ſent out of the Body themſelves ; but 
likewiſe great Quantities of morbifick Matter: As in Salivati- 
on, &c. Dr. Sloane's Voy. to Jamaica, p. 25. #4 
(a) Valſalva diſcover'd ſome Paſſages into the Region of 
the Ear- drum, of mighty Uſe, (among others,) to make Dit- 
charges of Bruiſes, Impoſthumes, or any purulent, or 28 
f ifi 
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out the Body; what incomparable Methods doth 
Nature take (e); what vigorous Efforts is ſhe ena · 


bled 


1 4 


bifick Matter from the Brain, and Parts of the Head. Of 
which he gives two Examples: One, a Perſon, who from 4 
Blow on his Head, had diſmal Pains therein, grew Speech— 
leſs, and lay under an abſolute Suppreſſion and Decay of his 
Strength; but found certain Relief, whenever he had a Flux 
of Blood, or purulent Matter out of his Ear ; which after 
his Death Valſalva diſcover'd, was through thoſe Paſſages. 

The other was an apoplectical Caſe, wherein he found 4 
large Quantity of extravaſated Blood, making Way from the 
Ventricles of the Brain, through thoſe ſame Paſſages. Val. 
fal. de Aure bum. c. 2. $. 14. and c. 5.8. 8. 

(e) Hippocrates Lib. de Alimentis, takes notice of the Saga- 
city of Nature, in finding out Methods and Paſſages for the 
diſcharging Things offenfive to the Body, of which the late 
Jearned and ingenious Biſhop of Clogher, in Ireland, (Boyle,) 
gave this remarkable Inſtance, to my very curious and inge- 
nious Neighbour and Friend, D' Acre Barret, Eſq; viz. That 
in the Plague Year, a Gentleman at the Univerſity, had 4 
large Plague Sore gather'd under his Arm, which, when they 
expected it would have broken, diſcharg'd it ſelf by a more 
than ordinary large and fœtid Stool; the Sore having no o- 
ther Vent for it, and immediately becoming ſound and well 
thereon. 

Like to which, is the Story of Jo. Lazonine, of a Soldi- 
er of thirty five Years of Age, who had a Swelling in his 
right Hip, accompany'd with great Pain, Sc. By the Uſe 
of emollient Medicines, having ripen'd the Sore, the Sur- 

eon intended the next Day to have open'd it; but about 
idnight, the Patient having great Provocations to ſtool, 
disburthen'd himſelf three Times; immediately upon which, 
both the Tumor and Pain ceag'd, and thereby diſappointed 
the Surgeon's Intentions, Ephem, Germ. Anno 1690. Obſ. 

More ſuch Inſtances we find of Mr. Tonger in Philo/. 
Tranſat, No, 323. But indeed there are ſo many Examples 
of this Nature in our Phil, Tranſ. in the Ephem. German, 
Tho, Bartholine, Rhodins, Sennertns, Hildanus, &. that it 
would be endleſs to recount them, Some have ſwallow'd 
Knives, Bodkins, Needles and Pins, Bullets, Pebbles, and 
twenty other ſuch Things as could not find a Paſſage the or- 
dinary Way, but have met with an Exit through the Bladder; 


or ſome . Way of Nature's own providing. But paſling 
over many Particulars, I _ only give one — — 
ecauſe 
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bled to make, to diſcharge the peccant Humours, 
to correct the morbifick Matter; and in a Word, 
to ſet all Things right again? But here we had 
beſt take the Advice of a learned Phyſician in the 
Caſe: © The Body, (faith he,) is fo contriv'd, as 
« to be well enough ſecur'd againſt the Mutati- 
« ons in the Air, and the lefſer Errors we daily 
« run upon; did we not in the Exceſſes of Eat- 
« ing, Drinking, Thinking, Loving, Hating, or 
« ſome other Folly, let in the Enemy, or lay vio- 
« lent Hands upon our ſelves. Nor is the Body 
« fitred only to prevent; but alſo to cure, or mi- 
c tigate Diſeaſes, when by theſe Follies brought 
« upon us. In moſt Wounds, if kept clean, and 
& from the Air. the Fleſh will glew together, 
« with its own native Balm. Broken Bones are 
« cemented with the Callus, which themſelves 
« help to make”. And fo he goes on with am- 
ple Inſtances in this Matter, too many to be here 
ſpecify'd (f). Among which he inſtanceth in the 
Diſtempers of our Bodies, ſhewing that even ma- 
hy of them are highly ſerviceable to the Diſcharge 
of malignant Humours, and preventing greater 


_ Evils. 


And no leſs kind than admirable is this Con- 
trivance of Man's Body, that even its Diſtempers 


_ 1 am — — —— 


becauſe it may be a good Caution to ſome Perſons, that 
theſe Papers may probably fall into the Hands of; and that 
is, the Danger of ſwallowing Plum-ſtones, Prune-ſlones, KC, 
Sir Francis Butler's Lady had many Prune ſtones that made 
Way through an Abſceſs near her Navel, Phileſ. Tranſ. No, 
265, where are other ſuch like Examples. More alſo may 
be found in Nv, 282, 304, ce. And at this Day, a young 
Man, living not far off me, laboureth under very trouble» 
ſome and dangerous Symptoms, from the Stones of Skeet 
and Byllace, which he ſwallow'd eight or ten Years ago, 
(/) Grew's Coſmol, 5. 18. 19, 


ſhould 
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ſhould many Times be its Cure (g); that when the 
Enemy lies lurking within to deſtroy us, there 
ſhould be ſuch a Reluctancy, and all Nature exci- 
red with its utmoſt Vigour to expel him thence, 
To which Purpoſe, even Pain it ſelf is of great 
and excellent Uſe, not only in giving us Notice 
of the Preſence of the Enemy, but by exciting us 
to uſe our utmoſt Diligence and Skill to root out 
fo troubleſome and deſtructive a Companion. 


* Re 3 PR_ k 
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Nor are Diſtaſer themſelver nſeleſt : For the Blood in 4 
Fover, if well govern'd, like Wine upon the Frer, diſthargeth 
i [if of all heterogeneont Mixturer ; and Nature, the Diſeaſt, 
and ede, clean all the Rooms of the Honſt ; whereby that 
which threatens Death, rend, in Coneluffon, to the prolong- 
ing of L. Grew wh! ſupr. $, 11. 

And as Diſeaſes miniſter ſometimes to Health; ſo 10 0. 
87 good Uſes, in the Body, fuch as quickning the Senſes | 
8 \ take theſe Inſtances relating to the Hearing and 

k. 

4 very inge nion Phyſitlan falling inte an gd Kind of Fe: 
ver, had bis Senſt of Hearing thereby made ſo very Hire and 
tender, that be very plainly beard ſoft Whiſpers, that wer 
Wade at 4 conſiderable Diffance off, and Whith were not in the 

prreciv'd by the Hyflanders, nor would hau been by him 
before hls Siehneſs, 

A Gentleman of eminent Parts and Note, during 4 Diftews+ 

F be bad in bis Eyes, bad bis Organ of Sight brought 19 be 
ud that both bl; Friends, and bim/elf bave afſur'd me, 


that when he wal d in the Night, be could for a while plainly 
ſee and diſtinguiſh Colours, as well a4 other Obſebti, diſterni- 
ble by the Eye, as Was more than once try d. Boyl, deter. nat. 
of Effluy, ch. 4. 

Daniel Fraſer=—continu'd Deaf and Dumb from his Birth, 
Hl the ih Tear of his Age After his Recovery from a Fe- 
ver, he perceiv'd a Motion in his Brain, which wat very unea- 
fy to him; and afterward; he began to hear, and in Proceſs of 
Time, to underſtand Speech, &cc. Vid, Philoſ, Tranſ. No, 312. 
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CHAP. VIII. 


' Of the Conſent between the Pants of 
Man's Body, 


T is an admirable Proviſion the merciful Crea« 
tor hath made for the Good of Man's Body, 
the Conſent and Harmony between the Parts 
thereof: OF which let us take St. Pan's Deſcrip« 
tion, in t Cor. xi. 8. But now bath God ft, 
Members, every one of them in the Body, at it hath 
Neu H And (V. 1m.) The Eye cannot ſay unto 
the Hand, I have no of thee * Nor again, the 
Head to the Feet, I have no need of you. But ſuch 
ls the Conſent of all the Parts, or as the Apoſtle 
wordeth it, God bath /0 temper'd the Body together, 
that the Member: 7 4 have the ſame Care one 57 
another 2 of o that whether one Member Fe 
fer, all the embers ſuffer with it; of one Member 
% honoured, (or affected with any Good,) all the 
Members rejoyee, [and ſympathize] with ity V. 26, 
This mutual Accord, Conſent and Sympathy of 
the Members, there is no Reaſon to doubt (a), is 
made by the Commerce of the Nerves (4), and 


m_ 8 


(a) See Book 4. Chap, 8. 

% Tria propoſita ipſi Nature in Nervorum diflributione fue- 
runt. t. Ut ſenſoriis inſlrumentis Senſum impertiret. 2, Ut 
motoriis Ao 3, Ut omnibnt aliis | partibus | daret, ut que 
þ dolorem adferrent, dignoſcerent, And afterwards, Si quiz 
in diſeftionibu: ſpettavit, conſideravitque juſtine, an ſecus Na- 
tura Nervot non eddem menſnrd omnibus 5 d\firibuerit, 
ſed alis quidem liberalivs, alis verd partins, eadem enum Hipe 
poerate, velit nolit, de Naturd omnino pronunciabit, quod e 
tllicet ſagax, juſta, artificioſa, animaliumque pr vida off, Ga» 
en, de Uſ, Part, L. 5. cc 9. 

theit 


* 


forth the W 
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their artificial Poſitions, and curious Ramificati- 
ons throughout the whole Body, which is admi- 
rable and incomparable, and might deſerve a Place 
in this Survey, as greatly, and manifeſtly ſerting 

iſdom and Renignity of the great Cre- 
atorz but that to give a Deſcription thereof from 
the Origin of the Nerves, in the Brain, the Cere- 
bellum and Spine, and ſo through every Part of 
the Body, would be tedious, and intrench too 


much upon the Anatomiſt's Province: And there- 


fore one Inſtance ſhall ſuffice for a Sample of the 
Whole; and that ſhall be, (what was promis'd be- 
fore (c), the 2 Sympathy occaſion'd by the 
fifth Pair of Nervesz which 1 chuſe to inſtance 
N rather than the Par vagum, or any other of the 

ervesz becauſe although we may have leſs varie. 
Pa 


of noble Contrivance and Art, than in that 
irz yet we ſhall find ou for our Purpoſe, 


and which may be 2 in fewer Words, 
Now this /h Conjugation of Nerves, is branch'd 
to the Ball, the Muſcles, and Glands of the Eye; 


to the Ear } 
to the Muſcles of the Lips (4)z to the Tonſils 
the Palate, the Tongue, and. the Parts of the 
Mouth; to the Precordia alſo, in ſome Meaſure, 


by inoſculating with one of its Nerves ; and laſtly, ' 


** 


9 Book 4. Chap. 5. 

) Dr, Willis gives the Reaſon, or mau 12 9 
cula labiis impreſſa, tum precordia, tum genitalia afficiendo, a. 
morem ac libidinem tam facile irritant, to be from the Con- 
feat of thoſe Parts, by the Branches of this fifth Pair. Nerv. 
Leer. c. 12. 

And Dr. Sachs judges it to be from the Conſent of the La- 


lis Oris cum Labiis Uteri, that in April 1669, a certain breed- 


ing Lady, being affrighted with ſeeing one that had (cabby 
Lips, which they told her were occaſion'd by a peſtilential 
Fever, had ſuch like Puſtules brake out in the Labia Uteri. 


 Ephem, Germ, T. 1, Obſ. 20. 


to 


to the Jaws, the Gums, and Teeth 
c 


to all, 
in Sep 
- 


1 


00 
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to the Muſcles of the Face, particularly the Cheeks, 
whoſe ſanguiferous Veſſels it twiſts about. f 
From hence it comes to paſs, that there is a 
you Conſent and 8 Nee (e) between theſe 
arts; ſo that a guſtable Thing ſeen or ſmelt, ex- 
cites the Appetite, and affects the Glands and 
Parts of the Mouth z that a Thing ſeen or heard, 
that is ſhameful, affects the Cheeks with modeſt 
Bluſhes z but on the contrary, if it pleaſes and 
tickles the Fancy, that it affects the Precofdia, 
and Muſcles of the Mouth and Face with Laugh- 
ter; but a Thing cauſing Sadneſs and Melancholy, 
doth accordingly exert it ſelf upon the Precordia, 
and demonſtrate it ſelf by cauling the Glands of 
the Eyes to emit Tears 4 ), and the Muſcles of 
the Face to put on the ſorrowful Aſpect of Cry- 
ing. Hence alſo that torvous ſour Look produc'd 
9 Anger and Hatred: And that gay and pleaſin 
ountenance l Love and Hope. An 
in ſhort, it is by Means of this Communication of 
the Nerves, that whatever affeQs the Soul, is de- 
monſtrated, (whether we will or no,) by a con- 
ſentanedus Diſpoſition of the Precordia within, 
and a ſuitable Configuration of the Muſcles and Parts 
| of the Face without, And an admirable Contri- 
ly, . once of the great GOD of Nature this is z That 
es Face is given to Man, and as Pliny (aith (g), 
— I to Man alone of all Creatures; ſo it ſhould be, (as 
he obſerves,) the Index of Sorrow and Chearfulneſs, 


1 0/- 


5 4 * 

— 9 Conſult Willis ubi ſupra. 

* f) Tears ſerve not only to moiſten the Eye, to clean 
and brighten the Cornea, and to expreſs our Grief; but allo 

r I to alleviate it, according to that of Ulyſſes to Andromache, 

ed. in Senecas Troas, V. 762. 1 

abby Tempus moramque dabimus, arbitrio tuo 

ntial Implere lacrymis : Fletus arumnas le vat. 

— 00 Plin, Nat, Hiſt, L. 11. c. 37- 
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of. Compaſſion and Severity, In its aſcendi 


7 Part 
it the Brow, and therein a Part of the Mind to, 


Therewith we deny, therewith we conſent, With 
this it it we ſhew our Pride, which bath its Source 
in another Place; but here its Seat In the Heart it 
bath its Birth, but here it abides and d well; and 
that wy it could find no other Part throughout 
the Body higher, or more craggy (b), where it might 


Feſide alone. 
diſpatch'd what 1 ſhall remark con- 


Thus 1 


cernitng ens Boul and Body of Man. There are 
divers other Things, which well deſerve a Place 
in this Survey; and theſe that I have taken No- 
tice of, deſerv'd to have been enlarg'd upon: But 
what hath been ſaid, may ſuffice for a Taſte and 
Sample of this admirable Piece of God's Handy- 
work; at leaſt ſerve as a Supplement to what o. 
thers have ſaid before me. For which Reaſon | 
have endeavour'd to ſay as little hag ag as 1 
could, of what they have taken Notice of, except 


where the Thread of my Diſcourſe laid a Necel- 
ſity upon me. 


— 


EY 8 — 


Y Nibil altius ſimul abruptiuſque in venit. 


* 


—— 


CHAP. IX. 


Of the Variety of "Mens Faces, Voicts, 
. and Hanp-Wrinixo, 


JE ) J would have put an End to my Ob- 


ſervations relating to Man; but that there 


are three Things ſo expreſlly declaring the Divine 
Management and Concurrence, that I ſhall jul 


mention them, although taken Notice of mort 


amply by others; and that is, The great 


— et) 


by bidding him pronounce, Acht en tachtentich; which they ® 


a 3 4 3 
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ety throughout the World of Mens Faces (a), 
Voices (% and Hand-writing. Had Man's Bo- 
dy been made according to any of the atheiſtical 
Schemes, or any other Method than that of the 
infinite Lord of the World, this wiſe Variety 
would never have been: But Mens Faces would 
have been caſt in the ſame, or not a very different 
Mould, their Organs of Speech would have und- 
ed the ſame, or not ſo great a Variety of Notes; 
and the ſame Structure of Muſcles and Nerves, 
would have given the Hand the ſame Dire&ion 
in Writing. And in this Caſe, what Confuſion, 
what Diſturbance, what Miſchiefs would the 
World eternally have lain under? No Security 
could have been to our Perſons 4 no Certainty, no 
Enjoyment of our Poſſeſlions (e) z no Juſtice be- 

tween 


(a) If the Reader hath a Mind to ſee Examples of Men's 
Likeneſs, he may conſult Valer. Maximus, (L. 9. c. 14.) con- 
cerning the Likeneſs of Pompey the Great, and Vibius and 
Publicius Libertinus ; as alſo of Pompey the Father, who got 
the Name of Coquus, he being like Menogenes the Cook; 
with divers others. 

(b) As the Difference of Tone makes a Difference between 
erery Man's Voice, of the ſame Country, yea, Family; ſo 
a different Dialect and Pronunciation, differs Perſons of di- 
vers Countries; yea, Perſons of one and the ſame Country, 
ſpeaking the ſame Language: Thus in Greece, there were 
the Ionick, Dorick, Attick, and Zolick Dialects. So in Greaz- 
Britain, beſides the grand Diverſity of Engliſh and Scotch, the 
different Counties vary very much In their Pronunciation, 
Accent and Tone, although all one and the ſame Language. 
And the Way of the Gileadites proving the Ephraimites, Judg. 
xii, 6. by the Pronunciation of Shibboleth, with a Schin, or . t; 
Sibboleth with a Samech, is well known. 80 4 Lapide ſaith, 4 ///2 4 
the Flemings prove whether a Man be a Frenchman or not, N 


pronounce, Act en tactentic, by Reaſon they can't pronounce ** 7 6 hi 
the Aſpirate 5. : 5 * age 
(e) Regi Antiocho unus ex equalibus——nomme Artemon, 5 
perquam ſimilis fuiſſe traditur. Quem Laodice, uxor Antiorht, 
rfefto viro, diſſimulandi * gratia, in lectulo perinde 
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tween Man and Man yz no Diſtinction between 
Good and- Bad, between Friends and Foes, be- 
tween Father aud Child, Husband and Wife, Male 
or Female; but all would have been turn'd topſey- 
turvey, by being expos'd to the Malice of the En- 
vious and Ill-natur'd, to the Fraud and Violence of 
Knaves and Robbers, to the Forgeries of the craf- 
ty Cheat, to the Luſts of the Effeminate and De- 
bauch'd, and what not! Our Courts of; Juſtice (4), 
can abundantly teſtify the dire Eſfe&ts of miſtakin 
Men's Faces, of counterfeiting their Hands, an 
forging Writings. But now, as the infinitely wiſe 
Creator and Ruler hath order'd the Matter, every 
Man's Face can diſtinguiſh him in the Light, and 
his Voice in the Dark; his Hand- writing can {; 
for him though abſent, and be his Witneſs, and 
ſecure his Contracts in future Generations. A ma- 
nifeſt, as well as admirable Indication of the di- 
vine Super-intendence and Management (e). 


quaſr ipſum Regem agrum collocavit. Admiſſumq; univerſum 
populum, e ſermone ejus & vultu conſimile ſefellit : credide- 
runtque homines ab Antioch moriente Laodicen e natos «jus 
ſibi commendari. Valer. Max. ib. | 

(a) Quid Trebellius Calca ! quam aſſeveranter ſeſe Clodium 
tulit / & quidem dum de bonis ejus contendit, in centumvirale 
juditium aded favorabilis deſcendit, ut vix juſtis ex equis ſen- 
tentiis conflernatio populi ullum relinqueret locum. In illa ta. 
men queſtione neque calumnie petitoris, neque violentia plebis 
judicantium religio ceſſit., Val. Max. ib. c. 15. 

(e) To the foregoing Inſtances of divine Management, 
with relation to the political State of Man, I ſhall add ano- 
ther Thing, that I confeſs hath always ſeem'd to me ſome- 
what odd, but very providential; and that is, the Value that 
Mankind, at leaſt the civiliz'd Part of them, have in all A. 

es put upon Gems, and the purer finer Metals, Gold and 

ilyer; ſo as to think them equivalent unto, and exchange 
them for Things of the greateſt Uſe for Food, Cloathing, 
and all other Neceſſaries and Conveniences of Life, Where- 
as thoſe Things themſelves are of very little, if any Uſe in 
Phyſick, Food, Building or Cloathing, otherwiſe than for 
Ornament, or to miniſter to Luxury; as Sweroniur tells 5 
, % 0 
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of Nero, Who filh'd with a Net gilt with Gold, and ſhod his 
Mules with Silver; but his Wife Poppea, ſhod her Hotſes 
with Gold. Vit. Nee. e. 30, Plin. N. H. L. 44. ett. 80 the 
fame Sweronins tells ve, Jul. Ceſar lay in a Bed of Gold, and 
rode in a filver Chariot. But Heliogabalus rode in one of 
Gold, and had his Cloſe-ſtoel Pans of the ſame Metal. And 
4 faith, Vaſa Crquinaria ex argents Calvin Orater fieri 
querituyr, ibid. Neither are thoſe precious Things of grea= 
ter Uſe to the making of Veſſels, and Utenfils, (unleſs fome 
little Niceties and Curioflties,, by Means of their Beauty, 
Imperdibility, and DuRtility, Of which laſt, the great Mr, 
Boyle hath among others, theſe two Inſtances, in his F/ay 
about the Subtilty of Effluviuams, Chap. 2, Silver, whoſs 
Dudtility, and Trattility, are very much inferior 10 theſe of 
Gold, was, by my procuring, drawn out 10 ſa lender a Wire, 
that 4 ſingle Grain of it amounted to twenty ſeven Feet. 
As to Gold, he demonſtrates it poflible to extend an Ounce 
thereof, to reach to 9577690 Feet, or 155 Miles and an half, 
yea, to an incredibly greater Length. 
And as to Gems, the very Stories that are told of their 
rodigious Virtues, are an Argument, that they have very 
ttle, or none more than other hard Stones. That-a Dia- 
mond ſhould diſcover whether a Woman be true or falſe to 
her Huſband's Bed; cauſe Love between Man and Wife ; 
ſecure againſt Witchcraft, Plague and Poiſons ; that the Ru- 
ſhould diſpoſe to Cheerfulneſs, cauſe pleaſant Dreams, 
nge its Colour againſt a Misfortune befalling, exc. that 
the Sapphire ſhould grow foul, and loſe its Beauty, when 
worn by one that is Leacherous; that the Emerald ſhould 
fly to pieces, if it touch the Skin of any unchaſte Perſon 
in the Act of Uncleanneſs : That the Chryſolite ſhould loſe 
its Colour, if Poyſon be on the Table, and recover it again 
when the Poyſon is off: And to name no more, that the 
Turcoiſe, (and the ſame is ſaid of 4 gold Ring,) ſhould ſtrike 
the Hour when bung over a drinking Glaſs, and much more 
to the ſame Purpoſe : All theſe, and many other ſuch fabulous 
Stories, I ſay, of Gems, are no great Arguments, that their 
Virtue is equivalent to their Value. Of theſe, and other Vir- 
tues, conſult Worm in his Muſeum, L. 1.$. 2. c. 17, c. 
But as to Gems changing their Colour, there may be ſome- 
what of Truth in that, particularly in the Turcoiſe Jaft men- 
tion'd, Mr. Boyle obſerv'd the Spots in a Twreoiſe, to ſhift 
their Place from one Part to another, by gentle Degrees, 
So did the Cloud in an Agere-handle of a Knife, A Dis- 
mond he wore on his Finger, he obſerv'd to be more iſſu- 
Airious at ſome Times than others: Which a curious Led 
told him he had alſo obſerv'd in hers. So likewiſe a rich 


Ruby did the ſame, Boyle of 4 uit in A WAP 
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CHAP. X. 
The Concluſion of the Survey of Max. 


A D now having taken a View of Man, and 
. finding every Part of him, every Thing rela- 
ting to him contriv'd, and made in the very beſt 
Manner; his Body fitted up with the utmoſt Fore- 
fight, Art and Care; and this Body, (to the great 
Honour, Privilege, and Benefit of Man,) polled 
by a divine Part, the Soul, a Subſtance made as 
'twere on Purpoſe to contemplate the Works of 
God, and glorify the great Creator; and ſince this 
Soul can diſcern, think, reaſon, and ſpeak z What 
can we conclude upon the whole Matter, but that 
we lie under all the Obligations of Duty and Grati- 
rude, to be thankful and obedient to, and to ſet forth 
the Glories of our great Creator, and noble Benefa- 
cor? And what ungrateful Wretches are we, how 
much worſe than the poor Irrationals, if we do 
not employ the utmoſt Power of our Tongue, and 
all our Members, and all the Faculties of our Souls 
in the Praiſes of God! But above all, ſhould 
we, who have the Benefit of thoſe glorious Acts 
and Contrivances of the Creator, be ſuch wick- 
ed, ſuch baſe, ſuch worſe than brutal Fools, to 
deny the Creator (a), in ſome of his 1 1 
| orks 
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(r) It was a pious, as well as juſt Concluſion, the ingen 
ous Laurence Bellini makes of his Opuſeulum de Motu Cord, 
in theſe Words: De Aeta Cordis iſihee, Que equidem omnia, 
ſi à rudi intelligentia Hominis tantum conſilli, tantum ratioci- 
pit, tantum peritia mille rerum, tantum ſcientiarum exigunt, 


ad hoc, ut inveniantur, ſeu ad hoc, ut percipiantur poſtquam 


fafte ſunt ; illum, enjns opera, fabreſacta ſunt hac ſingula, — 
4 


V. 


chip. x. Tube Concluſion. Ws 


Works? Should we fo abuſe our Reaſon, yea, 
our very Senſes z ſhould we be fo beſotted by the 
Devil, and. blinded by our Luſts, as to attribute 
one of the beſt contriy d Pieces of Workmanſhip 
to blind Chance, or unguided Matter and Moti- 
on, or any other ſuch ſottiſu, wretched, atheiſti- 
cal Stuff; which we never ſaw, nor ever heard 
made any one Being (5) in any Age ſince the Cre- 
ation? No, No! But like wiſe and unprejudic'd 
Men, let us with David ſay, Pſalm cxxxix. 14. 


—— 


. 


vani erimut atque inanes, ut exiſtimemus eſſe conſilii impotem, 
rationts expertem, imperitum, aut ignarum omnium rerum? 

nantum ad me attinet, nolim eſſe Rationis compos, ſi tanium 
inſudandum mihi efſet ad conſequendam intelligentiam earum 
rerum, quas fabreſaceret __ que Vis, que nihil intelligeret 
torum que fabrefaceret ; mihi etenim viderer efſe vile quiddam, 
atque ridiculum, qui vellem totam atatem meam, ſanitatem, 
& quicquid humanum eft deterere, mihil curare quicquid eft ju- 
cunditatum, quicquid latitiarum, quitquid cammodorum ; non 
divitias, non dignitates; non panas etiam, & vitam, ipſam, 
wt gloriari poſſem poſtremd inveniſſe unum, ant alterum, & for» 
70, me inveniſſe quidem ex lis innumeris, que produxiſſet, nef- 
tio quis ille, qui 12 labore, ſine curd, nibi _—_ nihil cog» 
noſcont, non un aut alteram rem, neque dubie, ſed certo pro- 
duxiſſet innumeras innumerabilitates rerum in hot tam immen- 
ſo ſpatio corporum, ex quibus tot Mundus compingitur. Ah 
Deum immortalem ! Video preſens numen tuum in hiſce tam 
prodigioſir Genorationis initiis, & in aliiſimd eorum contempla- 
tione defixus, neſtio quo ro admirationis conciter, & quaſs 
divind furens cohiberi me minimd poſſum quin ecm] 

Magnus Domini Magnus Fabricator Hominum Deus“ Mag- 
nu argue Admirabilis! Conditor rerum Deus quam Magnu e! 
Bellin, de Mot. Cord. fin. 

(b) Hoe [i. e. mundum effici ornatiſimum, & pulcherrſ- 
mum ex concurſione fortuita] qui exiſtimat fieri potuiſſe, non 
intelligo cur non idem putet, 5 innumerabiles unius, & vigints 
forma literarum, vel aures, vel qualeſlibet, aliquo conjiciantur, 
poſſe ex his in terram excuſſis annales Ennii ut deinceps legi poſ- 
ſint, effici, &c. Quod ſi Mundum efficere — concurſus 
Atomorum, cur porticum, cur templum, cur domum, cur ur- 
bem non poteſt ? Que ſunt minus operoſa, e multo quidem fae 
ciliorgs, Cicero de Nat. Deor, L. 2. c. 37. : 

(with 
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(with which I conclude,) I will praiſe thee, for ] 
am fearfully and wonderfully made; marvellous are 
thy Works, and that my Soul knoweth right well. 
Having thus made what (confidering the Copi. 
ouſneſs and Excellence of the Subject, may be cal. 
led a very brief Survey of Man, and ſren ſuch ad- 
mirable Marks of the divine Deſign and Art; let 
us next take a tranſient View of the other inferiour 
Creatures; and begin with QuanrvpeDs. 
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BOOK VI 
A Survey of QUaDruPEDSs. 


COLLIN TEINS 
CHA P..L 
Of therr Prone Poſture. 


taking a View of this Part of the A- 
animal World, ſo far as the Structure of 
W their Bodies is conformable to that of 

Man, I ſhall paſs them by, and onl 
take notice of ſome Peculiarities in them, which 
are plain Indications of Deſign, and the Divine 
Super-intendence and Management. And, tr. The 
moſt viſible apparent Variation is the Prone Poffure 
of their Body ; Concerning which, I ſhall take 
notice only of two 'Things, the Parts miniſtring 
thereto, and the Uſe and Benefit thereof, 

I. As for the Parts, 'tis obſervable, that in all 
theſe Creatures, the Legs are made exactly confor- 
mable to this Poſture, as thoſe in Man are to his 
ere& Poſture: And what is farther obſervable alſo, 
is, that the Legs and Feer are always admirably 
ſuited to the Motion and Exerciſes ot cach Anj- 
mal!: In ſome they are made for Strength only, 

to 
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to ſupport a vaſt, unwieldy Body (a); in others 
they are made for Agility and Swiftnels (5), in ſome 


they are made for only Walking and Running, in 


others for that, and Swimming too (e); in others 
for Walking and Digging (d); and in others for 
Walking and Flying G* In ſome they are made 
more lax and weak, for the plainer Lands; in o- 
thers rigid, ſtiff, and leſs flexible (/), for traverſ- 


ing 


To 
— — — — — - 


(a) The Elephant being a Creature of prodigious Weight, 
the largeſt of all Animals z Pliny ſaith, hath its Legs accot— 
Ungly made of an immenſe trength, like' Pillars, rather 
than Legs. 

(6) Deer, Hates, and other Creatures, remarkable for 
Swiftneſs, have their Legs accordingly lender, but withal 
firong, and every Way adapted to their $wiftneſy, 

(e) Thus the Feet of the Orter are made, the Toet bein 
all conjoined with Membranes, as the Feet of Geeſe an 
Ducks are. And in Swimming, it is obſervable, that when 
the Foot goes forward in the Water, the Toes are cloſe; 
but when backward, they are ſpread out, whereby they 
more forcibly ſtrike the Water, and drive themſelves for- 
ward, The ſame may be obſerved alſo in Ducks and Geele, 
e. 

Of the Caſtor or Beaver, the French Academiſts ſay, The 
Strufture of the Fest was very extraordinary, and ſufficiently 
demonſirated, that Nature hath deſigned this Animal to live 
in the Water, 4s well as wpon Land, For although it had four 
Feet, like Terreſtrial Animals, yet the hindmoſt ſeemed more 
proper to ſwim than walk with, the Five Toes of which they 
were compos'd, being joined together like thoſe of a Gooſe by a 
Membrane, which ſerves this Animal to ſwim with, But the 
fore ones were made otherwiſe ; for there was no Membrane 
which held thoſe Toes joined together: And this was requiſite 
for the Conveniency of this Animal, which uſeth them as 
Hands like a Squirrel, when he eats, Memoirs for a Nat. 
Hiſt. of Animals, pag. 84. 

0 The Mole's Feet are a remarkable Inſtance, 

) The Wings of the Bat are a prodigious Deviation from 
Nature's ordinary . So tis in the Virginian Squirrel, 
whoſe Skin is extended between the Fore-Legs and its Body. 

Of the Legs of the Elk, the French Academiſts ſay, 
Although ſome Authors report, that there are Elks in Moſco- 

via, 
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ing the Ice, and dangerous Precipices of the high 
al. (g)z in ſome they are ſhod with tough 
and hard Hoofs, ſome whole, ſome cleft ; in others 
with only a callous Skin. In which latter, tis ob- 
ſervable that the Feet are compoſed of Toes, ſome 
ſhort for bare-going z ſome ong to ſupply the 
Place of a Hand (+4) z ſome armed with 12 and 
ſtrong Talons, to catch, hold, and tear the Pre $ 
ſome fenced only with ſhort Nails, to confirm the 
Steps in Running and Walking, 
I. As the Poſture of Man's Body is the fitteſt 
for a rational Animal, ſo is the Prone Poſture of 
wadrupeds the molt uſeful and beneficial to them- 
ſelyes, as alſo moſt ſerviceable to Man. For they 
are hereby better made for their gathering their 
Food, to purſue their Prey, to leap, to climb, to 
ſwim, to guard themſelves againſt their Enemies, 
and in a word, to do whatever may be of principal 
Uſe to themſelves z as allo they are hereby render- 
ed more uſeful and ſerviceable to Man, for carry- 
ing his Burdens, for tilling his Ground, yea, even 
for his Sports and Diverſions, 


— — —___ — ——_—————— 


via, whoſe Legs are jointleſi ; there is great Probability, that 
this Opinion is founded on what is reported of thoſe Elks of 
Muſcovia, 4s well as of Cœſar's Alce, and Pliny's Machlis, 
that they have Legs ſo ſtiff and inflexible, that they do run on 
Ice without ſipping ; which is a Way that is reported that they 
have to ſave themſelves from the Wolves, &. ibid. p. 108, 

g) The common tame Goat (whoſe Habitation is general- 
y on Mountains and Rocks, and who delighteth to walk on 
the tops of Pales, Houſes, czc. and to take great and ſeem- 
ingly dangerous Leaps) I have obſerv'd, hath the Joints of 
the Legs very ſtiff and ſtrong, the Hoof hollow underneath, 
And its Edges ſharp. The like, 1 doubt not, is to be found 
in the Wild Goat, conſidering what Dr. Scheuchzer hath ſaid 
of its climbing the moſt dangerous Craggs of the Alps, and 
the Manner ot their hunting it. Vid. Iter. Albin. 3. p. 9. 

bus in Aten and aonkeys, in the Beaver before, and 


divers others. 
And 
3 
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And now I might here add a 7 of the excel. 
lent Contrivances of the Parts miniſtring to this 
Poſture of the four-footed Animals, the admirable 
Structure of the Bones (/), the Joints and Muſcles, 
their various Sizes and Strength; their commodl. 
ous Lodgment and Situation, the nice Aquipoiſe 
of the . with a great deal more to the ſame 
ut I ſhould be tedious to inſiſt minute- 

upon ſuch Particulars, and beſides, I have given 

- Touch u L 4 theſe Kinds of Things, when ! 


ſpake of 

by therefore way ny Things of this Kind, 
that might "Jeſerve Remark, I ſhall only conſi der 
ſome of the Parts of padre 4s, differing from 
What is found in Man (+), and which are manifeſt 
Works of Deſign. 
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I isa 4 flogular Proviſion Nature bath made for the 
Strength of che Lion, if that be true, which Galen ſaith is 
reported of its Bones being not hollow (as in other Animals) 
but ſolid : Which Report he thus far confirms, that moſt of 
the Bones areſo; and that thoſe in the Legs, and ſome other 
Parts, have only a ſmall and obfcure Cavity in them. Lid. 

Galen. de U/. Part. L. 11. c. 18. 

(*)- Theſe Sorts of Differences in the Mechaniſm of Animals, 

won the Score of the Poſition of their Bodies, octur ſo often, 
that it would be no mean Service to Anatomy ——— if any 
one would give us a Hiſtory of thoſe Variations of the Parts of 
Animals, which ſpring from the different Poſtures of their Bo- 
dies. Drake Anat. V. 1. B. 1. c. 17, 


Chap. Il. Jy 


CHAP, Il. 
Of the Heads of QuAR Dr Eos. 


T is remarkable, that in Man, the Head is of 
I one ſingular Form; in the four-footed Race 
as various us their Species. In ſome ſquare 
ſuitable to their low Motion, Food, and 
Abode z in others leſs, ſlender, and ſharp, agreea- 
ble to their ſwifrer Motion, or to make their Way 
to their Food (a), or Habitation under Ground (6). 
Jer But paſſing by a great many Obſervations that 
” might be made of this Kind, I ſhall top a little at 
eſt the Brain, as the moſt conſiderable Part of this 
rt of the Body, being the great Inſtrument of 
ife and Motion in Qnuadrupeds, as tis in Man of 
that, as alſo in all Probability the chief Seat of his 


he immortal Soul. And accordingly it is a remark- 
1. able Difference, that in Man the Brain is large, af- 
6) fording Subſtance and Room. for ſo noble a Gueſt; 
er whereas in Puadrupeds, it is but ſmall. And ano- 
id. ther Thing no leſs remarkable, is the Situation of 
the Cerebrum and Cerebellum, or the greater or lef- 
4 ſer Brain, which I ſhall give in the Words of one 
15 of the moſt exact Anatomiſts we have of that 
of | | ; 
0- — 


(a) Thus Swine, for Inſtance, who dig in the Earth for 
Roots and other Food, have their Neck, and all Parts of 
their Head very well adapted to that Service. Their Neck 
ſhort, brawny, and ſtrong; their Eyes ſet pretty high out of 
the Way; their Snourt long; their Noſe callous and ſtrong; 
d. and their Senſe of Smelling very accurate, to hunt out and 
diſtinguiſh their Food in Mud, under Ground, and other the 
like Places where it lies concealed. 

(6) What hath been ſaid of Swine is no leſs, rather more 
remarkable in the Mole, whoſe Neck, Noſe, Eyes and Fars, 
— - fitted in the niceſt Manner to its ſubterrancous Way 
ot Life, 


2 Part 


# 
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Part (c): „ Since, ſaith he, God hath given 
„ to Man a lofty Countenance, to behold the 
« Heavens, and hith alſo ſeated an immortal Soul 
in the Brain, capable of the Coptepplation of 
« heavepty Things; therefore, as his Face is erect, 
« ſo the Brain is ſet in an higher Place, namely, 
0 above the Cerebellum and all the Senſories. But 
© in Brutes, whoſe Face is prone towards the 
Earth, and whoſe Brain is capable of Specula- 


tion, the Cerebellum, (whoſe Buſineſs it is to 


e miniſter to the Actions and Functions of the 


„ Precordia, the principal Office in thoſe Crea- 
© tures) in them is ſituated in the higher Place, 
and the Cerebrum lower. Alſo ſome of the Or- 
“gans of Senſe, as the Ears and Eyes, are placed, 
© it not above the Cerebrum, yet at leaſt equal 


„ thereto. q 
Another Convenience in this Poſition of the Ce- 


rebrum and Cerebellum the laſt 11 Anato- 


miſt (4) tells us is this, „In the Head of Man, 
& ſaith he, the Baſe of the Brain and Cerebell, yea, 
& of the whole Skull, is ſet parallel to the Hori- 
« zonz by which Means there is the leſs Danger of 
« the two Brains joggling, or ſlipping out of their 
% Place. But in Q«adrupeds, whoſe Head hangs 
© down, the Baſe of the Skull makes a right An- 
« gle with the Horizon, by which Means the Brain 
« is undermoſt, and the Cerebell uppermolt z ſo 
de that one would be apt to imagine the Cerebell 
« ſhould not be ſteady, but joggle out of its 
« Place. To remedy which Inconvenience he 
« tells us, And leit the frequent Concuſſions of 
« the Cerebell ſhould cauſe a Fainting, or diſorder- 


— 


9 


4 e) Willis Cereb, Anat, cap. 6, Cumgne hui Dew: 61 ſublime 
erift KC, b 
4 Id, paulo poſt, In capie humane Cerebri cy Cerebelli, &c, 
66 ly 


cranio £ 
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« ly Motion of the Spirits about the Precordia, 
« therefore, by the Artifice of Nature, ſufficient 
« Proviſion is made in all, by the du Menins 
« cloſely encompaſſing the Cerebe/lum z beſides 
« hich, it is (in ſome) guarded with a ſtrong 
« bony Fence; and in others, as the Hare, the 
« the Coney, and ſuch leſſer Quadrupeds, n part 
« of the Cerebel] is on each Side fenced with the 
« Os Petroſum So that by this double Stay, its 
« whole Maſs is firmly contained within the Skull. 

Beſides theſe Peculiarities, I might take notice 


of divers other Things no leſs remarkable, as the 


Nitttating Membrane of the Eye (e), the different 
Paſſages of the Carotid Arteries (f) through the 


_— * 
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9 See Book IV. Ch. 2. Note (kk), 
) Arteria Carotis Aliquanto poſterius in homine quam in 
alio quo vis animali, Calvariam ingreditur, ſcil. juxta illud fo- 
ramen, po quod ſinus lateralis in Venam ju — deſuturus 
bitur ; nam in ceteris hac arteria ſub extremitate, ſeu 
proceſſe acuto aſſis petroſi, inter cranium emergit : verum in ca- 
bite huma no, eadem, ambage longiori circumdutla (ut ſangui- 
nit tor rent, priuſquam ad cerebri oram 77707 fradto impetu, 
liniut e placidiù t fluat ) prope ow ab ingreſſu ſins latera- 
lit faflum, Calvarie baſin attIngit ; — to in majorem 
tautelam, tunica inſuper aſcititia craſſiore inveſtitur, And ſo 
he goes on to hew the Conveniency of this Guard the Ar- 
tery hath, and its Paſſage to the Brain, and then ſaith, $i hu 
juſmodi conformationis ratio inquiritur, facilt occurrit, in ca- 
pite humano, ubi generoſi affeths & magni animorum impe- 
tus ac ardores excitantur, ſanguinis in Cerebri oras appulſum 
dibere 7 liberum er expeditum, &. Atque bot Quidem fe- 
— ert Homo a pleriſque Brutis, youu Arteria in mille 
wrenlor diviſa, ne A pleniore alveo, aut citatiore, 
quam par 1 rurſu, ad cerebrum dub, Il Retiformas 
ton ſlituit, quibus nompe efficienr, ut fang, tarde add 
lenique & aquabill fore flillieidio, in cerebrum illabatur. And 
then he goes on to give 4 farther Account of this 4 
wy, and the Kite mirabils in divers Creatures. Willi, (bid. 


cap. 8, | 
Y Skull, 
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Skull, their Branching into the Rete Mirabile (g), 
the different Magnitude of the Nates, and ſome 
other Parts of the Brain in Beaſts, quite different 
from what it is in Man: But the Touches already 

ven, may be Inſtances ſufficient to prevent my 
Bo tedious in inlarging upon theſe admirable 
Works of God. he 5 


— 
* 
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(x) Galen thinks the Rete mirabile is for concocting and 
elaborating the Animal Spirits, as the Epididymides, [the 
Convolutions xzigeonds; e] are for elaborating the Seed, 
De U/. Part. L. 9. c. 4. This Rete is much more conſpicu- 
ous in Beaſts than Man; and as- Dr. Willis well Judges, ſerves, 
1. To bridle the too rapid Incurſion of the Blood into 
the Brain of thoſe Creatures, whoſe Heads hang down much. 
2. To ſeparate ſome of the ſuperfluous ſerous Parts of the 
Blood, and ſend them to the Salival Glands, before the Blood 
enters the Brain of thoſe Animals, whoſe Blood is naturally 
of a watery Conſtitution. 3. To obviate any Obſtructions 
that may happen in the Arteries, by giving a free Paſſage 
through other Veſſels, when ſome are ſtopped. 


In Quadrupeds, as the Carotid Arteries are branched into 


the Rere Mirabile, for the bridling the too rapid Current of 
Blood into the Brain; ſo the Vertebral Arteries,' are, near 
their Entrance into the Skull, bent into an acuter Angle 
- in Man, which is a wiſe Proviſton for the ſame Pur- 
pole. 


/ 


1 


CHAP. III. 
Of the Necks of Qua DRuPEDS. 


ROM the Head paſs we to the Neck, no prin- 
cipal Part of the Body, but yet a good In- 
ſtance of the Creator's Wiſdom and Deſign, in- 
aſmuch as in Man it is ſhort, agreable. to the 
Erection of his Body; but in the Four-footed 
Tribe it is long, anſwerable to the Length $5 the 
| | egs 
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Legs (a), and in ſome of theſe long, and leſs ſtrong, 
A to carry the Mouth to the Ground; in o- 
thers ſhorter, brawny and ſtrong, ſerving to dig, 
and heave up great Burdens (5). | 

But that which deſerves eſpecial Remark, is that 
peculiar Proviſion made in the Necks of all, or moſt 
granivorous Quadrupedi, for the perpetual holding 
down their Head 9 their Food, by that 
ſtrong, tendinous and inſenſible Aponeuroſis, or Li- 
gament (c) braced from the Head to the middle of 
the Back. By which means the Head, although 
heavy, may be long held down without any La- 
bour, Pain, or Uneaſineſs to the Muſcles of the 


# * * 


(4) It is vety remarkable, that in all the Species of Qua- 
drupeds, this Equality holds, except only the Elephant; and 
that there ſhould be a ſufficient ſpecial Proviſion made for 
that Creature, by its Proboſcis or Trunk. A Member ſo ad- 
mirably contrived, ſo curiouſly wrought, and with ſo great 
Agility and Readineſs, applied by that unweildy Creature to 
all its ſeveral Occaſions, that I take it to be a manifeſt In- 
ſtance of the Creator's Workmanſhip. See its Agatomy in 
Dr. 4. Moulen's Anat. of the Elephant, p. 33. As alſo in 
Mr. Blair's Account in Phil. Tranſ. No. 326. 

Aliorum ta eſt humilitas ut cibum terreſtrem roſtris facilt 
contingant. Que autem altiora ſunt, ut Anſerts, ut Cygni, 
ut Grues, ut Cameli, adjuvantur proceritate collorum. Ma- 
nus etiam data Elephants, 4 propter magnitulinem corporis 
difficiles aditus habebant adpaſium. Cic. de N. D. L. 2. c. 47. 

Quod iis animalibus que pedes habent fiſſos in digitos, Collum 
brevius ſit factum, quam ut per ipſum Cibum ori admovert 
queant © tis verd qua ungulas habent ſolidas, aut bifidas, lon- 
fius, ut prona atque inclinantia paſei queant. Mi id etiam 
opus non fit 47 utilitatis memoris t Ad bac quod Grue 
ac Ciconia, cùm crura haberent longiora, ob eam cauſam Ro- 
firum etiam magnum, & Collum longius habuerint, Piſces 
autem neque Collum penitus habuere, utpote qui neque Crurd 
habent, Quo patto non id etiam eft admirandum Galen, de 
UL. part. L. rt. c. 8. 

(b) As in Moles and Swine, in Ch. 2. Note (a). 

(e) Called the Whiteleather, Packwax, Taxwax, and Fix- 


fax, 


TS Neck, 
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Neck, that would otherwiſe be wearied by being 
ſo long put upon the Stretch. g. 

| I 2 T9» þ & 95 

—— tirfopa—_—s — 1's — ä —-— 
1 


Of the SToMacus of Qua DRUPEDS. 


FROM the Neck, let us deſcend: to the Slo- 
F mach, a Part as of abſolute Neceſſity to the 
Being and Well-being of Animals, ſo is in the ſe- 
veral Species of Quadrupeds, ſized, contrived, and 
made with the utmoſt Variety and Art. (a) What 
Artiſt, what Being, but the infinite Conſervator 
of the World, could fo well adapt every Food to 
all the ſeveral Kinds of thoſe grand Devourers of 
it! Who could ſo well ſute their Stomachs to the 
Reception and Digeſtion thereof; one kind of Sto- 
mach to the Carnivorous, another to the Herba- 
cCeous Animals z one fitted to digeſt by bare Maſti- 
cation; and a whole ſet of Stomachs in others, 
to digeſt with the Help of Rumination / Which 
laſt Act, together with the Apparatus for that Ser- 
vice, is ſo peculiar, and withal ſo curious an Arti- 
fice of Nature, that it might juſtly deſerve a more 


01 4 
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9 The peculiar Contrivance and Make of the Dromeds 
br Camel's Stomach, is very remarkable, which I will 

ive from the Pariſian Anatomiſts; At the top of the Second 
for the 4 Ventricles] there were ſeveral ſquare Holes, which 

ore the Orifices of about 30 Cavities, made like Sacks placed 
between the twa Membranes, whith do compoſe the Subſtance 
of this Ventricle, The View of theſe Sacks made us to think 
that they might well be the Reſervatories, where Pliny ſaith, 
that Camels do a long Time keep the Water, which they drink in 

great Abundance to ſupply the Wants thereof in the 
dry Deſarts, &c. Vid. Memoirs, exc. Anat. of Dromedary, 
p. 39. See allo Peyer, Merycel. L. 2. c. 3. 


particular 
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the right Ventricke of the Heart, there was another, which pe- 
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perticular Laguna but having formerly mention- 
d ir (5); and leaſt I ſhould be too tedious, I Hall 
paſs it by. is - a + A 1 17 \ | 
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N this Part there is a notable Difference found 
between the Heart of Man and that of Beaſts, 


| 


concerning the latter, of which I might take no- 

tice of the temarkable Confirmation of the Hearts 

of Amphibious Pradrupeds, and their Difference 

from thoſe of F ue ſome having but one 
) 


Ventticle (a), ſome three (5), and ſome but two 
(like Land- Animals) but then the Foramen Ovale 
therewith (c). All which may be juſtly eſteemed 

as 


—  — 


(4) ng are generally thought to have but one Ventricle 
in their Hearts, | j | 
b) The Tortoiſe hath three Ventricles, as the Har A- 
cademiſls in their Memoirs affirm, Beſides theſe two e 
ies [hefore ſpoken of] which were in the hinder Part of the 
Heart, which faceth the Spine ; there was, ay they, 4 third 
In the Fore-part, inclining a little towards the Right fide, Ke. 
Memoirs, exe, p. 259, But Mr. Buſfiere charges this as a Mi- 
ſtake in thoſe ingenious Gentlemen, and afferts there is bur 
one Ventricle in the Tortoiſes Heart. See his Deſcription 
of _ Heart of the Land Tortoiſe, in Philoſ. Tranſatt. No. 
328. | 

(e) The Sea-Calf is ſaid by the French Academiſts, to have 
this Proviſion, and their Account of it is this: Its Heart was 
round and flat. Its Ventricles appeared very large, and its Au- 
ricles ſmall. Underneath the great Aperture, through 
which the Trunk of the Vena Cava conveyed the Blood into 


133 netraied 
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as wonderful, as they are excellent Proviſions for 
the Manner of thoſe Animals living. Burt I ſhall 
content my ſelf with bare Hints of theſe Things, 
and 1 only of two Peculiars more, and that but 
riefly. "8 
P One is the Situation of the Heart, which in Beaſts 
is near the middle of the whole Body; in Man, 
nearer the Head (d). The: Reaſons of which I 
ſhall give from one of the moſt curious Anatomiſts 
of that Part (e). “ Seeing, faith he, the Trajec- 
4 tion and Diſtribution of the Blood depends whol- 
& ly on the Syſtole of the Heart, and that its Li- 
& quor is not driven of its own Nature fo readily 
& into the upper Parts as into Veſſels even with it, 
& or downwards into thoſe under it: If the Situa- 
ce tion of the Heart had been further from the Head, 
“ it mult needs either have been made ſtronger to 
& caſt out its 3 greater Force; or elſe 
““ the Head would Want its due Proportion of 
& Blood. Rut in Animals that have a longer Neck, 
% and which is extended towards their Food as it 
& were, the Heart is ſeated as far from the other 
„ Parts; and they find no Inconvenience from it, 
© becauſe they feed with their Head for the molt 
& part hanging down; and ſo the Blood, as it hath 
* farther to go to their Head than in others, ſo it 
« goes a plainer and often a ſteep Way (F). os 
— 0 e 
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netrated into the Arteria Venoſa, and from thence into tht 
left Ventricle, and afterwards into the Aorta. This Hole called 
the Foramen Ovale in the Fœtus, makes the Anaſtomoſis, by 
the Means of which, the Blood goes from the Cava into the 
Aorta, without paſſing through the Lungs, French Anato- 

miſts, p. 124. | 
(4) Tu r Kazd ior a, m3 pirey wal & Aibgary, SC, Arilt. 

Hiſt. An. L. 2. c. 17. . 
(e) Dr, Lower, de Corde, c. 1. 

J) 1 might have mentioned another wiſe Proviſion from 
tne ſame Author, which take in his own Words: 1» Vitulu 
a & 


ſarium ſit Diaphragma relaxari, 
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The other peculiar Matter is, the faſtning (I 
formerly mentioned). which the Cone of the Peri 
cardium hath in Man to the Diaphragm (g), where- 
as in all Quadrupeds it is looſe. By which Means 
the Motion of the Midrif, in that neceſſary Act 
of Reſpiration, is aſſiſted both in the upright Po- 
ſture of Man, as alſo in the prone Poſture of Qua- 
drupeds (b), which would be hindred, or rendred 
more difficult, if the Caſe was otherwiſe ; * Which 
« muſt needs be the Effect of Wiſdom and Deſign, 
« and that Man was intended by Nature to walk 
« erect, and not upon all- four, as Quadrupeds do: 
To expreſs it in the Words of a great Judge in 
ſuch Matters (i). 


—_— 


_ 
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Equis, imd plerique aliis animalibut majoribus, non folas 
propagines à Nervo ſexti paris ut in Homine, ſed etiam pluri- 
was a Nervo intercoftali, ubi rectà cor tranſit, cor accedere, 
imd in parenchyma ejus dimitti; & hoc ideo & Natura quaſi 
ſubſidium Brutis comparatum, ne capita que terram prona ſpe- 
Fant, non ſatis facile aut copios? Spiritus Animales impertirent, 
Blatii Anat. Animal. Par. t. c. 4. ex Lowero, de Corde. 

(x) Diaphragmatis circulo nerveo firmiter adheret {Pericardi- 
um] quod Homini ſingulare; nam ab eo in Canibus ex Simiis 
diftat, item in allis animalibas omnibus. Battholin, Anat. 
L. 2. c. 5. ; 

(h) — * cauſam quod atrinet, —= cum erectus fit Homi- 
nis incoſſus atque figura, eoque facilius abdominis viſcera ſuo pon- 
dere deſcendant, minore Diaphragmatis nixu atque Syſtole ad 
Inſpirationem opus eft : porro, cum in Exſpiratione pariter neceſ- 
cum capſula cordis om- 
nino connectendum fuit, in Homine, ne forte, quamdiu erectus 
incedit, ab Hepatis aliorumque viſcerum appenſorum pondere de- 
orſum adeò deprimeretur, ut neque Pulmo ſatis concidere, neque 
Exſpiratio debito modo per agi potuerit. Quocirea in Madrupe- 
dibus, ubi abdominis viſcera in ipſum Diaphragma incumbunt, 
ipſumque in peftoris ca vit atem ſuo pondere impellunt, iſta parti- 
um accretio Exſpirationi quidem inutilis, In piraticni autem 
debitam Diaphragmatis tenſionem impediendo, prorſus incommo- 
da fuiſſet. Lower, ib. p. 8. | BY 

(i) Dr. Tyſon's Anat, of the Orang- Outang in Ray's Wiz, 
of God, p. 263. 
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CHAP. VI. 


Of the Difference between Man and OU 
DRYPEDS in the Nervous KN 


Here is only one Difference more between 
Mas and Ouadrupeds that I ſhall rake notice 

» and that is the Nervous Kind: And becauſe it 
would be tedious to infiſt upon many Particulars (a), 
I ſhall, for a Sample, inſiſt chiefly upon one, and 
that is, of Nature's prodigious Care for a due Com- 
munication and Correſpondence between the Head 
and Heart of Man, more than what is in the four- 
footed Tribe. For this Purpoſe, beſides, the Cor- 
reſpondence thoſe Parts have by Means of the 
Nerves of the Par Vagum (common both to Man 
and Beaſt) there is a farther and more ſpecial Com- 
munication and Correſpondence. occaſioned by the 
Branches) (o) of the intercoſtal Pair ſent from the 
Cervital Plexus to the Heart, and Præcordia. By 
which Means the Heart and Brain of Man have a 


_—_ 
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(a) Amongſt theſe, I might name the Site of the Nerves 
proceeding from the Medulla Spinalis, which Dr. Lower takes 
notice of, In Beaſts, whoſe Spine is above the reſt of the 
Body, the Nerves tend directly downwards; but in Man, it 
being ere, the Nerves ſpring out of the Spine, not at Right, 
but in Oblique Age downwards, and paſs alſo in the Body 
the fame Way. id. p. 16. | 

(b) In pleriſq; Brutis tanthm bac vid (i. e. by the Par va- 
gum) & vix omnino per ullos Paris Intercoflalis nervos, adit 
ad cor ant Appendicem ej pateſeit, Verlim in Homme, Ner- 
wits Interceſlalis, prater officia eus in imo ventre buie cum ca- 
teris animalibus communia, ttlam ante peftoris clanſtra inter- 
wuncii ſpecialis loco eff, qui Cerebri e Cordis fenſa mutua ultra 
eitraque refert, Willis Neryor, deſcr, & uſus, Cap. 26, 


mutual 


VI. 


ner x6 


mutual and very intimate Correſppndence and Con- 
cern with each other, more than js in other Crea 
tures or as one of the malt curious Anatomiſts 
and Obſervers of theſe Things ſaith (c), „“ Brutes 
« arc) as 't were Machines made with a. ſimpler, 
« and leſs operoſe Apparatus, und endowed theres 
« fore With only one and the lame Kind of Mo- 
% tion, or determined to do the fame Thing: 


„ Whereas. in Map, there is a great Variety of 


4 Motions and Actions, For by the Commerce 
« of the aforeſaid Cervical Plexus (4d) he faith, 
«The Conceptions of the Brain preſently affect 
« the Heart, and agitate its Veſſels and whole 
« Appendage, * ether with the Diaphragm. From 
« whence the Alteration in the Motion of the 
Blood, the Pulſe and Reſpiration. So alſo on 
« the contrary, when any Thing affects or alters 
« the Heart, thoſe Impreſſions are not only re- 
« torted to the Brain by the ſame Duct of the 
« Nerves, but alſo the Blood it (elf (its Courſe 
being once changed) flies to the Brain with a 
« different and unuſual Courſe, and there agita- 
„ting the animal Spirits with divers Impulſes, 
« produceth various Conceptions and Thoughts 
« in the Mind. And he tells us, 'That hence 
it was that the ancient Divines and Philoſophers 
too, made the Heart the Seat of Wiſdom; and 


— 18 — » 
| z 


(e) Id. ib. Dam hane ntrin/que ſpertei differentiam perpenis, 
ſucenrrit anime, Bruta eſſe velut machinas, & c. 4 

(4) That out. great Man was not miltaken, there is greas 
Reaſon to imagine, from what he obſerved in diſſecting 4 
Fool, Beſides, the Brain being but ſmall, he faith, Pretipr 
autem diſeriminit notg quam inter illins vir cordati partes 
advertimus, hacce erat; nempe quod preis Nervi Intertas 
roftalis Plexus, quem Cerebri cx Cordis internuneny & Hemi 
ni proprium diximm, in Stulto hac valde eiu, & iner! 


Ner vor um ſatollitio flipatns futrit. Ibid, | 
& certainly 


* 
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6“ certainly (ſaith he) the Works of Wiſdom and 
„ Virtue do very much depend upon this Com- 
ce merce which is between the Heart and Braih : 
« And fo he goeth on with more to the ſame pur- 
poſe. Upon the Account of this Iuterroſtal Com- 
merce with the Heart, being wanting in Brutes, 
there is another ſingularly careful and wiſe Pro- 
viſion the infinite Creator hath made in them, 
and that is, That by Reaſon both the Par Yagun 
and the Intercoſtal too, do not ſend their Branches 
to the Heart, and its Appendage in Brutes, there- 
fore, leſt their Heart ſhould want à due Propor- 
tion of Nervous Veſſels, the Par Vagum (ends 
more Branches to their Heart than to that of 
Man. This as it is a remarkable Difference be- 
tween Rational and Irrational Creatures; ſo it is 
as remarkable an Argument of the Creator's Art 
and Care; who altho' he hath denied Brute- Ani- 4 
ef 

n 

f 


mals Reaſon, and the Nerves miniſtring thereto, 
yet hath another Way ſupplied what is neceſſary 
to their Life and State, But let us hear the ſame 
great Author's Deſcant upon the Point (e); © In- 


aſmuch, ſaith he, as Beaſts are void of Diſcre- f. 
© tion, and but little ſubject to various and diffe- 0 
« rent Paſſions, therefore there was no need that ſi 
« the Spirits that were to be convey'd from the F 
« Brain to the Præcordia, ſhould paſs two different e 


« Ways, namely, one for the Service of the vital 
« Functions, and another for the reciprocal Impreſ- 
« ſions of the Aﬀections z but it was ſufficient that 
« all their Spirits, whatever Uſe they were de- 
6 3 for, ſhould be conveyed one and the ſame 
« 


ay. 


* 


(% Id. ib, cap. 29, I» ga Beſtia prudentid cartut, & 
varie diverſiſque paſſionidns, Ke, 
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Here now in the Nervous Kind we have mani» 
feſt Acts of the Creator's Deſign and Wiſdom, in 
this ſa manifeſt and diſtin& a Proviſion for Ratio- 
nal and Irrational Creatures; and that Man was 
evidently intended to be the one, as the Genus of 


Quadrupeds was the other, 


+ * — 
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CHAP. VII 
The ConcLiuson 


ND now 'tis Time to pauſe. a while, and 
A reflect upon the whole. And as from the 
onſiderations in the preceding Book, we have 
eſpecial Reaſon to be thankful to our infinitely 
merciful Maker, for his no leſs kind than wonder- 
ful Contrivances of our Body; ſo we have Reaſon 
from this brief View I have taken of this laſt Tribe 
of the Creation, to acknowledge and admire the 
ſame Creator's Work and Contriyances in them. 
For we have here a large Family of Animals, in 
every particular Reſpect, curiouſly contrived and 
made, for that eſpecial Poſture, Place, Food, and 
Office or Buſineſs which they obtain in the World, 
So that if we conſider their own __ Hap- 
pineſs and Good, or Man's Uſe and Service; or if 
we view them throughout, and conſider the Parts 
wherein they agree with Man, or thoſe eſpecially 
wherein they differ, we ſhall find all to be ſo far 
from being Things fortuitous, undeſigned, or a- 
ny way accidental, that every Thing 1s done for 


the belt; 'al wiſely contrive N and incomparably 


fitted up, and every way worthy of the great Cre» 
gator. And he that will ſhut his Eyes, and * wr 
0 


God (a) in theſe „ Rory „even of the poor 
Raalte of the Earth, chat wil Bor Gy (as 5 

hath it, Job xx. 19, 11.) ' here is God my Mater, 
who tearbeth us more than tht Beaſts of the" Earth, 
and mileth us wiſtr "thay the Fowls of the Heaven 
Of fuck an one we may uſe rhe Pſaltmilk's wo od 


ſion, P/al. xlxix. 12. That he is e the Beaſts (6) 
that periſh. "1 


Deum namque ire per ones 
Terraſque ad Mavic, ben, proſundum. 
Hinc Pecudes, Armenta, viros, genus omne Ferarum, 
| 47 2:2 2+ ++ 4 ) il Georg. L. 4. 
) Hos gui wullum omnino Deum efſe dixerunt, non mod) 
wo Philoſophos, ſed ne homines quidem fuiſſe dixerim ; qui, 


mutit ſimillimi, ex ſolo corpore conſliterunt, nihil videntes ani- 
#96, © p ant. L. 7. . 9. _ 1 Worn LF 0 7 
' " \ | ' 4 & ' 1 Py 
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as well as I cou 
atch'd the an, 


ribe of Duadriipeds, 


Ss H 4 all next take as brief” and tranſi- 

en ent a View of the feather'd Tribe. 

PREXq  Atd here we have another 
Provinee to exp tiate in, if we ſhould deſcend to 

Thing wherein the Workmanſhip of the Al- 

mighty appears But I muſt contract my Survey 
as much as may bez and ſhall therefore . only 
(ch Hints atid Touches upon this curious Fumi 
of Animals, « may ſerve for Satuples of the re 
of what might be obſerv'd. 
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Of the Moron of Birds, and the Pars 
©. miniſtring thereto. 


"A $ this Tribe hath a different Motion from 
IX that of other Animals, and an amphibious 
of Life; partly in the Air, and partly on 

the and and Waters; ſo is their Body according- 
ly ſhap'd, and all their Parts incomparably fitted 
or that Way of Life and Motion; as will be found 
| by a curſory View of ſome of the Particulars. 


And the 


I. And 


224 Motion and Parts of Birds. Book VIt, 


I. And moſt viſible Thing, is the Shape and 
Make of theit Body, not thick and clumſy, but 
incomparably adapted to their Flight: Sharp be. 

ore, to pierce and make Way through the Air, 
and then by gentle Degrees riſing to its full Bulk, 
To which we may add, Cy .0 

IT. The neat Poſition of the Feathers throughout 
| the Body; not ruffled, or diſcompos'd, or plac'd 
ſome this, ſome a contrary Way, according to the 
Method of Chance; but all artificially plac'd (a), 
for facilitating the Motion of the Body, and its Se+ 
cutity at the ſame Time, by way of Cloathing 
And for that End, moſt of the Feathers tend back- 
ward, and are laid over one another in exact and re- 
gular. Method, armed with warm and ſoft Down 
next the Body, and more ſtrongly made and curi- 
ouſly clos'd next the Air and Weather, to fence 
off the Injuries t f. To which Purpoſe, u 
allo for the more / and nimble gliding of the 
Body through the Air, the Proviſion Nature hath 
made; and the Inſtin& of theſe Animals to preen 
and dreſi their Feathers, is admirable z both in re(- 
pect of their Art and Curioſity in doing it, and 
the Oyl-bag (b), Glands, and whole Apparatus for 
that Service, 


(e) See before Book IVY Chap. 12. Note (1), 

(6) Mr. Willughby ſaith, there are two Glands for the Se- 
cretion of the untuous Matter in the Oyl-bag. And ſo they 
appear to be in Gebe. But upon Examination, I find, that 
in moſt other Birds, (ſuch at leaſt as I have enquir'd into,) 
"there is only one Gland: In which are divers little Cells, 
ending in two or three larger Cells, lying under the Nip- 
ple of the Oyl-bag. This Nipple is perforated, and being preſ- 
ſed, or drawn by the Bird's Bill, or Head, emits the liquid 
Oyl, as it is in ſome Birds, or thicker unctuous Greaſe, as it 
is in others. The whole Oyl-bag is in its ſtructure ſomewhat 
conformable to the Breaſts of ſuch Animals as afford Milk. 


III. And 


N 
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III. And now having ſaid thus much relating to 
the Body's Motion, let us ſurvey the grand Inſtru- 
ment thereof, the ings. Which as they are prin- 
cipal Parts,” fo are made with great Skill, and plac'd 
in the moſt commodious Point of the Body (c), to 
wy an exact Equipoiſe in that ſubtile Medium, 
the Air. | 
And here it is obſervable, with what incompa- 
rable Curioſity every Feather is made; the Shaft 
exceeding ſtrong, but hollow below, for Strength 
and Lightneſs ſake z and above, not much leſs 
ſtrong, and fill'd with a Parenchyma or Pith, both 
ſtrong and light too. The Yaxes as nicely gaug'd 
on each Side as made z broad on one Side, and nar- 
rower on the other z both which incomparably mi- 
niſter to the progreſſive Motion of the Bird, as alſo 
to the Union and Cloſeneſs e Wing (d), * 


(0) In all Birds that fly much, or that have the moſt oc» 
cation for their Wings, it is manifeſt that their Wings are 
plac'd in the very beſt Part, to balance their Body in the Air, 
and to give as ſwift a Proggeſſion, as their Wings and Body 
are capable of; For otherwiſe we ſhould perceive them to 
reel, and fly unſteadily ; as we fee them to do, if we alter 
their Aquipoiſe, hy cutting the End of one of the Wings, 
or hanging a Weight at any of the extreme Parts of the Body. 
But as for ſuch Birds as have as much occaſion for Swimming 
as Flying, and whoſe Wings are therefore ſet a little out of the 
Center of the Bodies Gravity, See Book IV. Chap. 8. Note (J). 
And for ſuch as have more occafion for Diving than Flying, 
and whoſe Legs are for that Reaſon ſet more backward, and 
their Wings more forward. Chap. 4. Note (k) of this Book. 
(4) The wiſe Author of Nature hath afforded an Ex- 
ample of the great Nicety in the Formation of Birds, by the 
Nicety obſerv'd in a Part uo more conſiderable than the 


Vanes of the Flag-feathers of the Wing. Among others, 


theſe two Things. are obſervable: r. The Edges of the ex- 


terior or narrow Vanes bend downwards, but of the interi- 


or wider Vanes upwards; by which Means they catch, hold, 
and lie cloſe to one another, when the Wing is ſpread; fo 


that not one Feather may miſs its full Force and Impulſe 


upon 
1 


. * The Migge, Bird): Book vl 
And no lefs exquiſite is the textripe Art of the 
Plumage (e) alſo; which is ſo curiouſly wrought, 


s | 
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upon the Air. 2. A yet Tefſer Nicety is obſerv'd, and that 
ie, in the very flopiag the Tips of the Flags feathers : The 
interiour Vanes being neatly ſbp'd away to a Point, to- 
wards the outward: Part of the Wing; and the exteriour 
Vanes ſlop'd towards the zog. at leaſt in many Birds; and 
in the Middle of the Wing, the Vanes being equal, are but 
ttle'flop'd. So that the Wing, whether extended or ſhut, 
is as neatly flop'd and form'd, as if conſtantly trimm'd with 
@' Pair of Sciſſors. „ | 

(e) Since no exact Account that I know of, hath been gi- 
ven of the Mechaniſm of the Vanes, or Webs of the Feathers, 
my Obſervations may not be unacceptable. The Vans conſiſts 
not of one continu'd Membrane; becauſe if one broken, it 
would hardly ber reparahle : - But of many, Lamine, which 
are thin, ſtiff, and ſomewhat of the Nature of a thin Quill. 

Towards the Shaft vfaghe Feather, (eſpeciilly in the Flag- 
Feathers of the Wing,)*thaſe Lamine are broad, exc. of a 
ſemicircular Form; which ſerve for Strength, and for the 
cloſer ſhutting of the Tamine to one another, when Impul- 
Jes are made upon the Ajr. Towards the outer Part of the 
Vane, theſe Lamina grow flender and taper; On their un- 
der Side they ate thin and ſmooth, but their upper outer 
Edge is parted into two hairy Edges, each Side having a 
different Sqrt of Hairs, laminatEd or broad at Bottom, and 
ſlender and bearded above the other half. I have, as well 
as J could, repreſented the uppermoſt Edge of one of theſe 
Lamine in Fig. 18. with ſome of the Hairs on each Side, 
magnify'd with a Microſcope. Theſe bearded Briſtles, or 
Hairs, on one Side the Lamina, have ſtrait Beards, as in Fig. 
19..thoſe on the other Side, have hook'd Beards on one 
Side the lender Part of the Briſtle, and ftrait ones on the o- 
ther, as in Fig. 20. Both theſe Sorts. of Briſtles magnify'd, 
(only ſcattering, and not cloſe,) are repreſented as they grow 
upon, the. upper Edge of the Lamina ſ. c. in Fig, 18. And 


in the Vanc,.the hook'd Beards of one Lamina, always lie 

next the ſtrait Beards of the next Lamina; and by that Means 

lock and hold each other; and by a pretty Mechaniſm, brace 

the Lamine cloſe to one another. And if at any Time the 

Vane happens to be tuffled and diſcompos' d, it can by this 

2 eaſy Mechauiſm, be reduc'd and repair d. Vid. Book 
V. Chap. 12. Note (m). ? 


and 
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and ſo artificially interwoven, that it cannot be 
viewed without Admiration, eſpecially when the 
Eye is aſſiſted with Glaſſes, "BME | 
And as —— made, ſo no leſs curiouſly are 
the Feathers placed in the Wing, exactly accord- 
ing to their ſeveral Lengths and Strength: The 
Principals ſet for Stay and Strength, and theſe a- 
gain well lined, faced, and guarded with the Co- 
vert and Secondary Feathers, to keep the Air from 
paſſing-through, whereby the ſtronger Impulſes 
are made thereupon. SO 
And laſtly, To ſay no more of this Part, that 
deſerves more to be ſaid of it, what an admirable 
Apparatus is there of Bones, very ſtrong, but with- 
al light and incomparably wrought? of FJoynts, 
which open, ſhut, and every way move, accord - 
ing to the Occaſions either of extending it in 
* or withdrawing the Wing again to the 
y.? And of various Muſcles; among which the 
peculiar Strength of the Peforal Muſcles deſerves. 
eſpecial Remark, by Reaſon they are much ſtron- 
ger (F) in Birds than in Man, or any other Ani» | 
mal, not made for Flying. 
TV. Next the Wings, the Tail is in Flight con- 
fiderable ; greatly aſſiſfing in all- Aſcents and De- 


76 . ls. Aa 
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(f) Peftorales Muſculi Hominis flectentes humeros, parvi 
& parum carnoſs ſunt ; non aquant 50am aut Toam partem 
omnium Muſculorum Hominis. E contra in Avibus, Pectora- 
les Muſculi vaſtiſſimi ſunt, & equant, imo excedunt, & ma- 
gis pendent, quam reliqui omnes Muſculi ejuſdem. Avis ſimul 
ſumpti, Borell. de Mot. Animal. Vol. I. Prop. 184. 

Mr. Willughby having made the like Obſervation, hath this 
Reflection on it, whence, if it be poſſible for Man to fly, it is 
thought by them who have curiouſly weighed and conſidered the 
matter, that he that would attempt ſuch a Thing with Hopes 
of Succeſs, muſt ſo contrive and adapt his Wings, that he may 
make 7 of his Legs, and not his Arms in managing them : 
_ the Muſcles of the Legs are ſtronger, as he ob- 

res.) Willugh, Ornith, L. 1. c. f. $. 19. 

. ſcents 
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Flight, by keeping the Bo 
tile and yielding Medium, by its tendily turning 
and unſwering every Vacillation of the Body. 
And nd w tò the Parts ſervin ws let us add 
the nice and compleat Manner of its Performance; 
all doye according to the ſtricteſt Rules of Mecha- 
niſm (5). What Rower onthe Weters, What Ar- 
fiſt on the Land, What acuteſt Mathemuticinn 
eduld give a more igicenble und enact Motion to 
the Wings, than theſe untaught flying 'Artifts do 
theirs! Serving not only to bear their Bodies up in 
the Air, but alſo to waft them ulbng therein, with 
a fpeedy progrelſwe Motion, as ale to feer and 
tut them this Way and that Way, up and down, 
faſter vr flower, as their Occaſions require, or their 
Pleafure leads thein. "RY - Q | 
'VOINeXtto the Parts ſor Flight, let us view the 
Net und Lays miniſtering to their other Motion 
Both made Ught, for eaſſer Tranſportation through 
the Air; un — 4 — me with Mem- 
branes for Swimming (5), tome without, for lead 
* n eng 
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(2) Mr.  Witlaghby, Ray, and many others, imagine the 

rincipal uſe of the Tail to be to ſteer, and turn the Body in 
he Alt, as a Rudder. But Borelli hath put it beyond all 
doubt, that this is the leaſt uſe of it, and that it is chiefly to 
aſliſt the Bird in its Aſcents and Deſrents in the Air, and to 
obviate the Vacillations of the Body and Wings. For as for 
turhing to this or that Side, it is performed by the Wings 
and Inclination of the Body, and but very little by the help 
of the Tail. | 

(h) See Boyelli'nbj ſupr. Prop. 182; er. ö 

(4) It is conſiderable in all Water-Fowl, how exactly their 

Legs and Feet correſpond to that way of Life, For either 
their Legs are long, to enable them ro wade in the Waters: 
In which cafe, their Legs ate bare of Feathers à good w 
above the Knees, the mote conveniently for this Purpoſe. 


Their Toes alfo are all abroad; and in ſuch as * — 
F N a | 
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feents''in the Air, 48 ufo ferving to Meady (2) 
vpri ght in that ſub- 
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Going, for Perching, for Catching and Holding 
of Prey (&), or for pg... by the Heels to ga- 
ther their Food (0, or to fix themſelves in their 
Places of Retreat and Safety. And the latter, name- 
ly the Legs, all curved for their eaſy Perching, 
Hosting, and Reſt, as alſo to help them upon 
their Wings in taking their Flight, and to be 
therein commodiouſly rucked up to the Body, ſo 
as not to obſtruct their Flight. In ſome long, for 
Wading and Searching the Waters; in ſome of a 
moderate Length, anſwerable to their vulgar Oc- 
caſions; and in others as remarkably ſhort, to an- 
(wer their eſpecial Occaſions and Manner of Life (n). 
To all which ler us add the placing theſe laſt . 
tion 


- 
1 * * — . JW 1 id. - 
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Name of Mmxd/uckers, two of the Toes are ſomewhat join- 
1 that they may not eaſily fink in walking upon boggy 
laces, And as for ſuch as are whole-footed, or whoſe 
Toes are webbed together (excepting ſome few) their Legs 
are generally ſhort, which is the moſt convenient Size for 
Swimming. And tis 3 enough to ſee how artificially 
they uber up their Toes and Feet when they withdraw 
their Legs, or go to take their Stroke; and as artificially as 
gain extend or open their whole Foot, when they preſs up- 
on, or drive themſelves forward in the Waters. | 
(%) Some of the Characteriſticks of Rapacious Birds, are, 
to have hooked, Hrong, and ſharp-pointed Beaks and Talons; 
fred for Rapine, and tearing of Fleſh; and firong and braun 
Thighs, for firiking down their Prey, Willughby Ornitk. 
L. 2, c. 1. Raii Synopſ. Av. Method. p. 1. | 
(1) Such Birds as climb, particularly thaſe of the Wood-peck- 
er Kind, have for this Purpoſe (as Mr. Witlughby obſerves, L. 2. 
c. 4.) 1. Strong and muſculous Thighs. 2, Short Legs and 
very ſtrong, 3, Toes ſtanding two forwards and two back- 
wards, Their Toes alſoare cloſe joined together, that they 
may more ſtrongly and firmly lay hold on the Tree they 
climb upon. 4. All of them — have a hard ſtiff Tail bend- 
ing alſo downwards, on which they lean, and ſo bear up 
themſelves in climbing. | $110") 
(m) Swifts and Swallows have remarkably ſhort Legs, eſpe- 
einlly che former, and their Toes graſp any Thing very 
„„ Ä TP ſtrongly: 
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tioned Parts in the Body. In all ſomewhat out of 
the Center of the Body's Gravity (v), but in ſuch 


as ſwim, more than in others, for the better row. 


ing their Bodies through the Waters, or to help 
them in that Diving (o) too. 


Mc 4 _— — 
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ſtrongly. All which is uſeful to them in building their Neſs, 
and other ſuch Occaſions as neceſlitate them to hang fre- 
9 by their Heels. But there is far greater uſe of this 
tructure of their Legs and Feet, if the Reports be true of 
their hanging by the Heels in great Cluſters (after the man- 
ner-of Bees) in Mines and Grotto's, and on the Rocks by 
the Sea, all the Winter. Of which latter, I remember the 
late learned Dr. Fry told this Story at the Univerſity, and 
confirmed it to me fince, viz. That an ancient Fiſherman, 
accounted an honeſt Man, being near ſome Rocks on the 
Coaſt of Cornwal, ſaw at a very low Ebb, a black Liſt of 
fomething adhering to the Rock, which when he came to 
examine, he found it was a great Number of Swallows, and, 
if | miſremember not, of Swift: alſo, hanging by the Feet to 
one another, as Bees do; which were covered commonly 
by the Sea-Waters, but tevived in his warm Hand, and by 
the Fire. All this the Fiſherman himſelf aſſured the Doctot 
of Of this, ſee more, Chap. 3. Note (4) of this Book. 
(#) In Birds that frequent not the Waters, the Wings are 
in the Center of Gravity, when the Bird lies along, as in 
Flying; but when it ſtands or walks, the EreRion of the 
_— throws the Center of Grayity upon the Thighs and 
eet. 5 *. 


(e) See Chap. 4. Note (h. 
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CHAP. II, 


Of the Hr Ap, STOMACH, and other 
Parts of Birds. 


Hus having diſpatched the Parts principally 
, concerned in the Motion of the Feather'd 
ſi 


e, let us proceed to ſome other Parts not yet 
ahl 
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animadverted upon. And we will begin with the 
Head, concerning which I have already taken no- 
tice of its Shape for making way through the Air; 
of the make of the Bill, for gathering Food, and 
other Uſes; the commodious Situation of the Eye; 
and I might add that of the Far too, which would 
be in the way, and obſtru@ Flight, if 'twas like 
that of moſt other Animals: Alſo I might ſay a 
great deal of the Conformation of the Brain, and 
of the Parts therein wanting, and of others added, 
like to what is obſervable in Fiſhes; whoſe Poſture 
in the Waters reſembles that of Birds inthe Air (a), 
and both very different from Man and Beaſts, 
and laſtly, to hint at no more, I might ſurvey 
the peculiar Structure of the Laryns (5), the 

ongue 
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(4) Corebra Hominum & Quadrupedum in pleriſque ſimilia 


e xiſlunt.— Capitibus Volucrum & Piſcium contenta, ab 


— prioribus longe diverſa, tamen inter ſe, quoad praci - 
puns tynePdAy parker, — — reberiuntur. The Particulars 
wherein the Brains of Birds and Fiſhes agree with one ano- 
ther, and wherein they differ from the Brain of Man and 
Beaſts, ſee in the ſame juſtly famous Author, Willis: Cereb, 
Anat, c. 5. 

(b) Circa biſurcationem Aſpere Arteria, elegans Artificis li- 
bord agentis indic ium detegitur e Avium comperatione cum 
Quadriapedibus : cam Vocis gratia in diverſis Avibus diverſam 
muſenlorum fabricam biſurcationi Aſpere Arteria dederit, quo» 
rum nullum veſtigium extat in Homine & Quadrupedibus mihi 
viſit, ubi omnes vocit muſtulos capiti Arteria junxit, In A- 
quila, &c, ſupra biſurcationem, &c, Steno in Blaſ, Anat, 
Animal, P. 1. © 4. 

The A/pera Arteria is very remarkable in the Swan, which 
is thus deſcribed by T. Bartholin, viz. Aſpera Arteria admi- 
rand on flruffures. Nam pro Colli longitudine deorſum Ot» 
ſoptay comes protenditur donee ad flernum perveniat, in enjus 
tahſulam ſe incurvo flexu inſinuat & recondit, velut in twto 
loco e theed, moxque ad ſundum tjuſdem cavitatit delata ſur- 
ſum refletitur, egrediturque anguſtiar Sterni, & Clavientts me- 
dun concenſir, quibur wt fulere nititur, ad Thoracem fo flettit 


— Miranda herels modis omnibus conflitutio & Reſpirationi 
1 in/er vit. 
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Tongue (c), the inner Ear (d), and many Matters 
; Q beſides, 
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inſer vit & Voci. Nam tim is flagnorum fundo edulia pro 
victu querat, longiſſimo indiguit collo, ne longa mora ſuffocati- 
onis incurreret peritulum. Et certe dum dimidiam fete horam 
toto Capite tz Collo pronit vad imyergitur, pedibat in alta 
elatit clone ob ver ſis, tx 84 Artetis qua pectoris uicti vagina 
N portion, dun quam ex conao promo ſpiritum haurit, 

laſ, ib. c. 10. 

(e) The Structure of th Tongue of the Mod. Packer it vety 
fitigulat and remarkable, Whether we look at its great Length, 
its Bones and Muſcles, its entompalling part bf the Neck 
and Fei, the bettet to exert it ſelf in Length; and again, 
to retract it into its Cell z, and laſtly, whether we look at 
its hatp, horny, bedrded Point, and the glewy Matter at 
the end bf it; the better to ſtab, to Nick unto, avi! draw 
out little Maggots out of Wood, C, enim Plieir (Caith 
22 ) ro} eta re ron N. ry _ 4a. 

L 6 Plenty ate cm de. 

robondit alibi in arboribns, wel earls, vel 15 de can aud. 
urme iu ſeſtagu⸗ deHνhνν,jf, ad lar wolitar, ſaſoque dls 
% wwguli/que poflerioribus robuſlifimit, & Cande benni ris 
gidifſmiis ſuſtentat, dose valide arpirarute Rafire arborem per- 
rund % perincd, foramini rerum immittit, ac quo 4 
nimacula flridore eee perevidatque, magnam tn arboris cave 
beitet worem, inſtfta voriferatione h toncitata hut illucque 
repwnt 3. Plent v. lingnam ſnam txerit, atque aculeit, Ham 
1 8 infigit, infixa attrabit & devorat, Vid. Blaſii u- 
pra. P. 3. C. 44. | 
I have before, in Beet IV. Chap. 34. Note (u), taken 
notice of what others have obſerved concerning the inner 
Kar of Birds, reſerving my own Obſervations for this Place 
Which I hope may be acceptable, not only for being ſome 
of them — but alſo ſhewing the Mechaniſm of Hearing 
neral, 

n this Organ of Birds, I ſhall take notice only of three 
Parts; the Membranes and Carrilages ; the Columnlla ; and 
the Conclave: The Drum, as ſome call it, or Membrand 
T'ympans, as others, conſiſts of two Membranes, the Outer, 
Which covers the whole Meatus, Baſon or Dram, (as ſome 
call it) and the inner Membrane. To ſupport, diſtend and 
relax the outermoſt, there is one ſingle Cartilage, reaching 
from the Side of the Mearns, to near the middle of the 
Membrane. On the top of the Columella is another Cart!- 
lage, conſiſting of three Branches, a, 6. c. in Fig. 23. — 
. : onge 


eſt, middle - Branch 4. is joined to the -top af the fi 
per ce e ſpoken ings and aſſiſts it to Wap h 
4 per outer Membrane: The two Branches, 6.'e. are 
joined to the c \Perroſum, at ſame: diſtance from the outer 
Membrane : Upon this ue lde & is tbe innet Mem- 
brane fixed, the. two outer Sides g ale ond. 
are joined to the outer Memhrane, and make, a ki T of 
three-{quare Bay! The Deſign of the two Branches or Legs 
of the Cartilage, & c. ate I canceive to keep. the Cartilage 
and Goluralde, from, wavering, fide-ways, and to hindert 


et them 
from Alyi mych back: % a very fine ſender Li- 
went ee N m 5 oppofity 0 1 7 he ey it 
thr of Baſon, to the Bottom of the Cartilage, near its joiu- 
ing.ta the Columella. Thus much for the 
i, and their Cartilager. 
The next'Part is the Columella (48 Schelbammer calls it.) 
This 48 4 vety fine, thin, light, bony Tube; the Bottom of 
which ſpreads about, and gives it the Reſemblance of a 
wooden Pot-lid, fuch as 1 have ſeen in Country- Houſes, It 
exiftly ſhuts into, and covers 4 Foramen of the Contlave, 
to which it is braced all round, with a fine ſubtile Mem- 
brane, compoſed of the tender Auditory Nerve, This But» 
tom of Baſe of the Columella, I call the Operenium, 
The laſt Part, which ſome call the Labyrinth and Corblea, 
eonfiſting of Branches more like the Canide, Semicirenlares 
in Man, than the Cechlea, I call the Conclave Auditds, It 
is (as in moſt other Animals) made of hard context Bone, 
In moſt of the Birds 1 have opened, there are elrenlar Canals, 
ſome larger, ſome leſſer, crofling one another at right An- 
les, which open into the Conclave, But in the Gooſe it is 
otherwiſe, there being cochleous Canals, but not like thoſe 
of other Birds. In the Conclave, at the Side oppoſite to the 
Operenlum, the tender Part of the Anditory Nerve enters, and 
—_ all thoſe inner retired Parts, vis. the Conclave and Ca» 
Watt, 


+ As to the Paſager, Columns, and other Parth obſervable in 


the Ear of Birds, I (hall paſy them by, it being ſuMficient to 


my Purpoſe, to have deſcribed the Parts principally concer- 
ned in the At of Hearing, And as the Ear is in Birds the 


moſt fimple and incomplex of any Animals Ear; ſo we may 
from it make an eaſy and rational Judgment, how Hearing 
is performed, viz. Sound being a Tremor, or Undulation in 


the Air, caufed by the Collifion of Bodies, doth as it moves 
Nong, ſtrike upon the Drum, or Membrana Tympani of the 


Ear: Which Motion, whether ſtrong or languid, ſhrill or 
ſoft, tuneful or not, is at the ſame Tnftant impreſſed upon 
the Cartilages, Columella, and Operculum, and ſo communi» 
Ffated to the Auditory Nerve in the Conclave, 

2 4 And 
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beſides; but for a Sample, I ſtall only inſiſt upon 
the wonderful Proviſion in the Bill for the judg- 
| ing of the Food, and that is by peculiar Nerves 

ged therein for that Purpoſe z ſmall and leſs nu · 
merous in ſuch as have the Aſſiſtance of another 
Senſe, the Eye; but large, more numerous, and 
thickly branched about, to the very End of the 
Beak, in ſuch as hunt for their Food out of Sight 
in the Waters, in Mud, or under Ground ON ; 


ttt. 
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And now if we compare the Organ and Act of Heating, 
with thoſe of Sight, we ſhall find, that the Conclave is to 
Heating, as the Retina is to Sight; that ſonorous Bodies make 
their Impreſſions thereby on the. Brain, as viſible 4 do 
by the Retina, Alſo, that as there is an Ape, in the Eye, 
by the opening and ſhutting of the Pupil, to make it cotte- 
ſpond to all the Degrees of Light, ſo there is in the Ear to make 
it conformable to all the Degrees of Sound, à noble Train of 
little Bones and Muſcles in Man, ee, to firain and relax the 
Membrane, and at the ſame Time to open and (hut the 5 
is of the Sraper (the ſame as What I call the Opereulum in 
irds i) But in Birds, there is « more fimple, but ſufficient 
Apparatus for this Purpoſe, tender Cartſlages, inſtead of 
Bones and Joints, to correſpond to the various Impreſlions 
of Sounds, and to open and ſhut the Opereulum. Beſides 
which, I ſuſpect the Ligament J mentioned; is only the Ten- 
don of a Muſcle, reaching to the inner Membrana'Tympani, 
and joined thereto (as 1 — a ſtricter Scrutiny) and not 
to the Cartilage, as I imagined. By this: Muſcle, the inner 
Membrane, and by Means of that the Outer alſo can be di- 
ended or relaxed, as it is in Man, by the Mallens and its 

Muſcle, Oe. : 8 
8) Flat-billed Birds, that grope for their Meat, have three 
Pair of Nerwes, that com into their Bills, wheteby they have 
that Accuracy to diſlinguiſh what is proper for Food, and what 
4 be rejected by their Taſte, when they do not ſee it, This 
was moſh evident in a Duck's Bill and Head; a Duck having 
larger Nerves that come into their Bills thaw Geeſt, or an) 
other Bird that I have ſeen; and thereſore quaſſtr and gros 
out their Meat the moſh, But then 1 diſcovered none of theſe 
\ Nerves in round-bill'd Birds, But force, in my Anatomies in 
the Country, in a Kook, 1 firſt obſerved two Nerves that came 
down betwixt the Kyes into the upper Bill, but gy 
maler 


- 
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And now from the Head and Mouth, paſs we 
to its near Ally, the Stomach, another no leſs not- 
able than uſeful Part; whether we conſider: the 
Elegancy of its Fibres and Muſcles, or its Multi- 
plicity z one to ſoften and macerate, another to di- 
geſt z or its Variety, ſuited to various Foods, ſome 


membraneous, p__ to the frugivorous, or car« 
nivorous Kind; fome muſculous and ſtrong (7), ſui- 
rinding of Corn 


ted to the Comminution, and 
and Grain, and ſo to ſupply the Defect of Teeth. 
And now to this 1 — of the Parts, I 
might add many -other 

contriv'd, made and ſuited to the Occaſions of theſe 
Volatilesz as particularly the Structure and Lodg - 


ſmaller than any of the three Pair of Nerve, in the Bill: 
Doch, but larger than the Nerver in any other round h 
Birds, And A remarkable that theſe Birds, more than any 
other round b Birdr, ſeem to go 8 for their Meat in Cows 
fung, &e, Mr. J. Clayton, in Philof, Tranſat, Ne, 206, 

I obſerv'd three Pair of Nerves in all the broad-bill'd Birds 
that 1 tend meet with, and in all ſuch as fael for their Food 
out of Sight, a4 Shipes, Woodeorhs, Curitwsi, Geeſe, Duchs, Teal. 
Widgrons, Ke, Theſe Nerve: are very large, equalling aimef 
the Optic Nerve in Thickneſ;,—Two are difiributed nigh thi 
Lud of the upper Bill, and are there very much ox * 4 
ſing through the Bone into the Membrane, lining the Roof f i 
Month, Dr. A. Moulen, lhid. No, 199. Or both in Mr, 
Towthorp's Abridg. V. 2. p. 86, $62, p 

; ) The Gizxzard is not only made very ſtrong, eſpecial- 
ly in the Granivorous ; but hath alſo a Faculty of Grindin 

hat is therein, For which Purpoſe, the Bird ſwallowet 
rough Stopes down, which, when grown ſmooth, are reje- 
Red and caſt out of the Stomach, as uſeleſs. This Grindin 
may be heard in Falcons, Eagles, ec. by laying the Ear clole 
to them, when their Stomachs are empty, as the tamous Dr, 


Harvey ſaith, De Generar. Exer. 7, 


As to the Strength of the Gizzard, and the Uſe of Stones 
to the Digeſtion of Fowls, divers curious Experiments may 
be met with, try'd by Seigneur Redi, with glaſs Bubbles, ſolid 
Glaſs, Diamonds, and other hard Bodies. Sce his Exp. Nat. 


ment 


hings, no leſs curiouſly. 
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ment of the Lungs (2) 5 V- of the 
real, and its Bone, made like a Keel, for com- 
modious Paſſage through the Airy to brar the large 
and ſtrong Muſcles, Which move the Wings, and 
19/-counterpoiſe, the Body, and ſupport and ret i; 
| at rooſt, The Week alſo might deſerve our 
otice, always either exactly propartion'd to the 
Length of the Legs, or elſe longer, to hunt out 
to ſearch in the Waters (6); as alſo to 
counterpoiſe the Body in Flight (4), And laſtly, 
Lats of to oe ne agg vi I might 
9423333398. 


a emarkable in Birds, that their, Lange 


| 
: 


3 
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to the Thorax; and have but little play, than that in 6- 
ther Animals they are looſe, and ag man, which is a good 
Proviſion for Theift ſteady Flight, Alſo they want the Dia- 
phragm, and inſtead thereof, have divers large Bladders made 
of thin tranſparent Membranes, with pretty large Holes out 
fone into the other, Theſe Membranes ſeem to me to ſerve 
r' Ligaments, or Braces to the Viſcera, as well as to contain 
Air. Towards the upper Part, each Lobe of the Lungs is 
rforated in two Places, with large Perforations; whereof 
8 is towards the outer, the other towards the inner Part 
of the Lobe. Through theſe Perforations, the Air hath a 
Paſſage into the Belly, (as in Book I. Chap. 1. Note (%) ;) that 
3 into the foftemention'd Bladders ; ſo that by blowing into 
e aſpira Arteria, the Lungs will be a little rais'd, and the 
whole Belly blown up, ſo as to be very turgid. Which doubt- 
leſs is a Means to make their Bodies more or leſs buoyant, ac- 
rording as they take in more or leſs Air, to facilitate there- 
by, their Aſceats, and Deſcents: Like as it is in the Air- 
bladders of Fifhes, in the laſt cited Place, Nose (i). 
* (Þ) Such Birds as have long Legs, have alſo a long Neck; for 
that otherwiſe they could not commodiouſly gather up their Food. 
| either on Land, or in the Water. But on the other Side, thoſe 
which have long Necks, have not always long Legs, as in Swans 
—Whoſe Necks ſerve them to reach to the Bottom of Rivers, 
c. Willughby's Ornithol. L. 1. c. 1. $. 7. 

(i) We have ſufficient Inſtances of this in Geeſe, Ducts, &c. 
whoſe Wings, (their Bodies being made for the Convenience 
of Swimming,) are plac'd out of the Center of Gravity, 
"nearer the Head. But the extending the Neck and Head in 
Flight, cauſeth a due ZEquipoiſe and Libration of the Body 

upon the Wings. Which is another excellent Uſe 1 
$9 long 
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I might here take Notice of the Deſect of the Di- 
aphtugm, (6 neceſſary in other Animals to Reſpira» 
x and alſo of divers other Parts redundant, de- 
fective, of varying from other Animals, But It 
would be tedious to inſiſt upon all; and therefore to 
the Examples already given, 1 would rather recom- 
mend a nice-Inſpe&ion (4), of thoſe curious Works 
of God, which would be manifeſt Demonſtrations 
of the admirable Contrivance and Oeconomy of the 
Bodies of thoſe Creatures, ! 

From the Fabrick therefore of their Bodies, 
ſhall paſs to a Glance of one or two Things, rela- 
ting to their State; and ſo conclude this Genus of 
the animal World. | wa ' n Ji 


* 
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bg Necks of theſe Birds, beſides that of teaching and fearch- 
ing in the Waters for their Fooe. 10e 
But in the Heron, whoſe Head and long Neck, (although 


tuck' d up in Flight,) over-balance the hinder Part of the Bo- 


dy; the long Legs are extended in Flight, to counterpoiſe 
the Body, as well as to ſupply what is wanting in the Tail, 
from the Shortneſs of it. 
(et) Steno thus concludes his Myology of the Eagle, Imper- 
2 bac Muſculorum deſcriptio, now minus arida eft Legetth- 
us, quam Inſpeftantibus fuerit jucunda eorundems preparatio. 
Elegantiſima enim Mechanices artificia, cteberrim? in illis ob- 
via, verbis non niſi obſcare exprimuntur, tarnium autem du- 
tin, tendinum colote, inſertionum orfiofe, & trochleatiem 
diftributione oculis ex poſita omnem ſuperant admirationem. Ste 
no in Blaſ. Anat. Animal. P. 2. c. 4. 


— 
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C. HAP. 
Of the MickarIoN of Birds. 


2 the State of this Tribe of Ani- 
nals, the firſt Thing I ſhall ſpeak of, (by 
Reaſon God himfelf inſtanceth in it,) ſhall be 
their Migration, mention'd, Jer. viii. 7. Lea, the 
Stork in the Heaven knoweth her appointed Times, 


and 
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ant the Turtle, and the Crane, and the. Swallow 0b. 
ſerve the Time of their Coming; but my People, &c. 
In which Act of Migration, there are two 
Things to me, exceedingly notable. -'One is what 
the Text ſpeaks of, their knowing their proper 
Times for their Paf/age, when to come (a), when 
to go; as allo that ſome ſhould come when others 
go; and ſome others go when theſe come. There 
is no doubt but the Temperature of the Air, as to 
Heat and Cold, and their natural Propenſity to 
breed their Young ; may be great Incentives to thoſe 
Creatures to change their Habitation: But yet it is 
a very odd Inſtinct, that they ſhould at all ſhift 
their Habitation: That ſome certain Place is not 
to be found in all the terraqueous Globe, affording 
them convenient Food and Habitation all the Year, 
either in the colder Climes, for ſuch as Delight in 
the colder Regions, or the hotter, for ſuch Birds 
Paſſage as fly to us in dummer. | 
” Allo it is ſome w bat ſtrange, that thoſe untaught, 
unthinking Creatures, ſhould ſo exactly know the 
beſt and only proper Seaſons to go and come. 
This gives us good Reaſon to interpret the mw 
appointed Times (b), in the Text, to be ſuch Times 
2s the Creator hath appointed thoſe Animals, and 
bath accordingly, for this End, imprinted upon 
their Natures ſuch an Inſtinct, as exciteth and 


-(#) Curiofa res eſt, ſcire, quam exact hoc genus avium 
fGruum] quotannis obſervet yemporg ſui rediths ad nos, Anno 
* Grues comparuerunt in campeſtribus Piſa 20 Feb. 
&c. F. Redi Exp. Nat. p. 100. ubi plura. 
(b) From indixit, con ſtituit, ſeil. locum, vel tempus, bi 

vel quando aliquid fieri debet. Buxt. in verb. 
De voluntate ſui certiorem reddidit. Con, Kircher concor- 
dant. Pars. 1. Col. 1846. "WM Generaliter pro re aliqus cer- 
ta, atteſtats, ꝙ definits accipitur. 1, Pro tempore certo & 
conftituro. 2. Deivde pro feſto ſeu Solennitate, qua certo ex ſta- 
% tempore celebratur, 3. Pro loto certo conſlituro, Id. ibid. 
Col. 1847. 8 | | VOQTT! | 

| moveth, 
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moveth them thus, at proper Times, to fly from 


a Place that would obſtruct their Generation, or 
not afford convenient Food for them, and their 
Young, and betake themſelves to another Place, af- 
fording all that is wanting for Food or Incubation. 
ani this leads me to another Thing remarkable 
in this Act of Migration; and that is, That thoſe 
unthinking Creatures ſhould know what Way to 
ſteer their Courſe (c) and whither to go. What 


but the great Creator's Inſtinct ſhould ever move a. 


r fooliſh Bird, to venture over vaſt Tracts of 
L but eſpecially over large Seas? If it ſhould 
be ſaid, That by their high Aſcents up into the Air, 
they can ſee crols the Seas; yet what ſhould teach 
or perſuade them, that that Land is more pro 
for their Purpoſe, than this? That Britain, (for 
Inſtance, ) ſhould afford them better Accommoda- 
tions than Ægypt (d), than the Canaries, than Spain, 

p or 


—_—_—_ LL. 


(e) Quis non cum admiratione videat ordinem & politiam pe- 
regrinantium Avium, in itinere, turmatim volantium, per lon- 
ges terrarum e maris traftus abſque Acu marina ?———Qzuis 


eas certum iter in aeris mutabili regione docuit ? Mis preterite © 


ſigna, & future vie indicia; quis eas ducit, nutrit, & vita 
neceſſaria miniflrat ! Quis inſulas & boſpitia, illa, in quibus 
vittum + yoke indica vit; modumque ejuſmodi loca in pere- 
grinationibus ſuis inveniendi? Nac ſanꝰ ſuperant hominum cap- 
tum & induſtriam, qui non niſs longis experientiis, multis iti- 
nerariis, chartis geographicis, — & achs magnetice beneficio, 
—te/uſmodi marium & terrarum trattus conficere tentant & 
audent, Lud. de Beaufort. Coſmop. divina SeR. 5. c. t. 

(4) I inſtance particularly in Zgypr, becauſe Mr. Willugh- 
by thinks Swallows fly thither, and into Zthiopia, &c. and 
that they do not lurk in Holes, or under Water, as Olaus 
Magnus Reports. Vid. Ornith. L. 2. c. 3. But Etmuller puts 
the Matter out of doubt; who ſaith, Memini me plures, quam 
qua, Medimnus caperit, Hirundines arte coacervatas intra Piſ- 
cine cannas, ſub glacie prorſus ad ſenſum exanimes pulſantes 
tamen, reperiiſſe. Etmuller Diſſert. 2. c. 10. $. 5. This as 
it is like what Ol, Magnus ſaith, ſo is a Confirmation of it. 
The Archbiſhop's Account is, In Seprentrionalibus aquis ſabi- 
us caſu Piſcatoris extrahuntur Hirundines, in modum conglo- 

| * merata 
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or. any of thoſe many intermediate Places over 
which ſome of them probably fly. | 
And laſtly, to all ths let us briefly add the Ac- 
commodations theſe Birds of Paſſage have, to en- 
able them to take ſuch long Flights, viz. the 
Length of their Wings, or their more than . 
nary rength 0 for Flight. 75 | 


* 5 
* 
* 
* "TR 


merate maſſe, que ore ad o, & ald ad alam, e 704. ad Sade 
poſs principiun autumni ſeſe inter canuas Safes colligarunt, 
A autem illa per imperitos adoleſtonter—r——extratla, 
argus in aſtuaria portata, caloris acceſſu Hirundings ' reſolute, 
. quidem incipiunt, led ine tempore durant. Ol. Mag, 
Hiſt. L. 19. c. 20. 

Since wy penning this Note, we had, at a Meeting of the 
Ropal-Society, Feb. 1 z. 4712 13. a farther Confirmation of 
Swallows retiring under Water in Winter, from Dr. Colas, a 
Perſon very curious in theſe Matters; who ſpeaking of their 

Way of Fiſhing in the northern Parts, by breaking Holes, 

drawing their Nets under the Ice, faith, that he ſaw fix- 

teen Swallows ſo drawn out of the Lake of Samrodt, and a« 

bout Thirty out of the King's great Pond in 

, that at Schlebitten, near au Houſe of the Earl of — he 

ſaw two Swallows juſt come out of the Waters, that could 
ſcarce ſtand, being very wet and weak, with their Wings * 
hanging on the Ground; And that he hath obſerv'd the Swal- 

lows to be often weak for ſome Days after their Appearance. 

(%% As Swallows are well accommodated for long Flights, 
by their long Wings, ſo are Mails b & the Strength of their Nos 
pefforal Muſcles, by the Breadth of their Wings, erc. For 
Qaails have but ſhort Wings for the Weight of their Body; 
and yet they fly from us into warmer Parts, againſt Winter, 


and to us in Spring, croſſing our Seas. So divers Travellers nali 
tell us they croſs the Mediterranean twice a Year, flying from fiea 
Europe to Africa, and back again: Thus Bellonius in Mr. 

Will,ebby, faith, When we ſail'd from Rhodes to Alexandria Plir 
of Zgypt, many Quails flying from the North towards the 4 
South, where taken in our Ship; whence 1 am verily per ſua- 

ded, that they ſhift Places: For formerly alſo, when 7 ſail'd | 
our of the Iſle of Lant to Morea, or Negropont, in the Spring tha 
Time, I had obſery'd Quails flying the contrary Way, from the 
South to North, that they might abide there all Summer. At ( 
which Time alſe, there were 4 great many taten in our Ship. tog 
Ornith. p. 170. at | 
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Of the IN cuα,jj̃., of Birds. ' 


LNotber Thing relating to the State of this 

Tribe of Animals, is their Incubation. N 
And firft, the Egg it felf deſerves our Notice. 
Its Parts within, and its cruſty Coat without, are 
admirably well fitted for the Buſineſs of Incuba- 
non. That there ſhould be one Part provided for 
the Formation of the Body (a), before its Exit in- 
to the World, and another for its Nouriſhmenr, 
after it is come into the World, till the Bird is a- 
ble to ſhift for, and help ir ſelf; and that theſe 
Parts ſhould be fo accurately brac'd, and kept in 
due Place (6), is certainly a deſign'd, as well as 
curious Piece of Workmanſhip. . 7 


— 
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(a) The Chicken is form'd out of, and nouriſh'd by the White 
alone, till it be grown great. The Toll ſerves for the Chicken's 
Nouriſhment, after it is well grown, and partly alſo after it it 
hatch'd, For a good Part of the Toll remains after Exclaſion, 
being recetv'd into the Chicken's Belly; and being there reſeru'd, 
a in 4 Store-howſe, is by the | Appendicula, or Ductus inteſti- 
nalis,] as by a Funnel, convey'd into the Guts, and ſerves in» 
flead of Milk, &c. Willugh. Ornith. L. 1. c. 3. Ipſum ant» 
mal ex albo liquore Ovi corporatur. Cibus ejus in lutco eſt, 
Plin. L. 10. c. 53. 10 

Ariſtotle ſaith, The long ſharp Eggs bring Females; the round 
ones, with a larger Compaſs at the ſharper End, Males, Hiſt, 
An. L. 6. c. 2. After which, he tells of a Sott at Syracuſe, 
that ſate drinking ſo long, till Eggs were hatch'd; as alſo of 
the Cuſtom of Agypt, of hatching Eggs in Dunghills. 

(b) As the Shell and Skin keep the Volk and two Whites 


together ; ſo each of the Parts, (the Yolk-and inner White 


at leaſt,) are ſeparated by Membranes, involving them. At 


each End of the Egg is a Treddle, ſo call'd, becauſe it was 
. 8 formerly 
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And then as to the AQ it ſelf, of Incubation 
What a prodigious Inſtinct is it in all, or almoſt 
all the ſevera] Species of Birds, that they, and only 
they, of all Creatures, ſhould betake themſelves to 
this very Way of Generation? How ſhould they 
be aware that their Eggs contain their Young, and 
that their Production is in their Power (c)? What 
ſhould. move them, to betake themſelves to their 
Neſts, and there with Delight and Patience to a. 
bide the due Number of Days? And when their 
Voung are gotten into the World, I have already 

ewn N their At oe Care, and 
Zregy4 is in bringing them up until, and only until 
they, are able to Thitf for nba e ty 


+ * 
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formerly thought to be the Sperm of the Cock. But the 
. Uſe of theſe, (faith Dr. Harvey in Willugb. Ornith; c. 3.) is 10 
be as 'twere, the Poles of this Microtoſm, and the Connection 
of all the Membranez twiſted and knit together, by which the 
Liquors are not onl conſerv d, each in its Place, but do alſo re- 
taw their due * one to another. This, although in a 
great Meaſure true, yet doth not come up to what | have 
my ſelf obſerv'd; for I find, that theſe Chalazs, or Treddles, 
ſerve not barely to keep the Liquors in their Place, and Po- 
ſition to one another; but alſo to keep one and the ſame 
Part of the Yolk uppermoſt, let the Egg be turn'd nearly 
which way it will; which is done by this Mechaniſm : The 
 Chalaze are 44 4 than the Whites, in which 
they ſwim ; and being brac'd to the Membrane of the Volk, 
not exactly in the. Axis of the Volk, but ſomewhat out of 
it, cauſeth one Side of the Volk to be heavier than the o- 
ther; ſo that the Volk being by the Chalaze made buoyant, 
and kept ſwimming in the Midſt of two Whites, is by its 
own heavy Side kept with the ſame Side always uppermoſt; 
which uppermoſt Side I have ſome Reaſon to think, is that, 
on which the Cicatricala lies; that being commonly upper- 
moſt in the Shell, eſpecially in ſome Species of Eggs more [ 
think than others. | | 
(e), All Birds lay a certain Number of Eggs, or nearly that 
Number, and then betake themſelves to their Incubation; 
but if their Eggs be withdrawn, they will lay more, 
which, ſee Mr. Ray's Wiſ. of God, p. 137. | 


And 
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And laſtly, when almoſt the Whole Tribe of 
Birds, do thus by Incubation, produce their Voun 
it is a wonderful Deviation, that ſome few Fami- 
lies only, ſhould do it in a more novercal Way (4), 
without = Care or Trouble at all, only by lay- 
ing their in the Sand, expoſed to the Hear 
and Incubation of the Sun. Of this the Holy, 
_— it ſelf gives us an Inſtance in the O- 
ſtrich : Of which we have an Hint, Lam. iv. 3. 
The Daughter of my People is become cruel, like the 
Oftriches in the Wilderneſs. This is more plainly 

reſſed in Job xxxix. 14, 17, 16, 17. [The O- 
ſtrich] Jeaveth her Eggs in the Earth, and warmth 
them in the Duſt, and forgetteth that the Foot may 
cruſh them, or that the Wild-Beaft may break them. 
She is hardened againſt ber Young ones, as thoagb they 
were not bers: Her Labour is in vain, without Fear. 
Becauſe God hath deprived her of Wiſdom, neither 


bath be imparted unto her 8 In wWhick 
in 


Words T ſhall take notice of three Things, 1. Of 
this anomalous Way of Generation. Ir is not ve- 
ry ſtrange, that no other Incubation but that of 


9 The Tabon is a Bird no bigger than a Chicken, but is 
ſaid to lay an Egg larger than a Gooſe's Egg, and bigger 
than the Bird it ſelf. Theſe they lay a Yard deep in the 
Sand, where they are hatch'd by the Warmth of the Sun; 
after which they creep out, and get to Sea for Proviſions, 
Navarett's Account of China in Collect. of Voyages, Vol. r. 
This Account is in all Probability borrow'd from Nieremberg, 
or Hernandez, (that copy'd from him,) who call this Bird by 
the Name of Daie, and its Eggs Tapun, not the Bird it 
ſelf, as Navarette doth. But my Friend Mr. Ray faith of 
lt, Hiſtoria ifthec 2 ſabuloſa & falſa eſt. Quamvis 
enim A ves nonnulle maxima ova pariunt, ut v. g. Alkæ, 
Lomwiæ, Anates, Arcticæ, cc. hujuſmedi tamen unum dun- 
taxat, nan piura ova ponunt antequam incybent : nec ullam in 
rerum naturd avem dari exiſtimo cujus ova allumine careant. 
Cum Albumen precipua ovi pars ſit, quodque primum fatui a- 
limentum ſubminiſtrat. Raii Synop. Av, Method. p. 155. 


Ha the 
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the Sung. ſhould produce the You 
ry odd and wonderful that any one Species ſhould 
vary from all the reſt of the Tribe. But above all, 
2. The ſingular Care of the Creator, in this Caſe, 
is very remarkable, in ſupplying ſome other Way 
the Want of the Parent-Auimals Care and Trag- 
(o/ ſo that the Young ſhould notwithſtanding 
be bred up in thoſe large and barren Peſarts of 4. 
rabia and Africa, and ſuch like Places where thoſe 
Birds dwell, the moſt unlikely and unficting (in 
all human Opinion) to afford Suſtenance to young 
- helpleſs Creatures; but the fitteſt. therefore to give 
Demonſtrations of the Wiſdom, Care, and pe 
clal Providence of the infinite Creator and Conſer- 
vator of the World. z. The laſt Thing I ſhall re- 
mark is, That the Inſtincts of Irrational Animals, 
at leaſt of this ſpecified in the Text, is attribut- 
& to. Gop. For the Reaſon the Text gives why 
the. Ofrich is hardened againſt her Young Ones, as 
though they were nat bers, is, Becauſe GOD bath 
deprived' ben of Wiſdom, and not imparted Under- 
ſtanding to her ; i. e. he hath denied her that Wiſ- 
dom, he hath not imparted that Underſtanding, 
that -Sroggny that natural Inſtinct to provide for, 
and nurſe up her Young, that moſt other Crea- 
_ of the fame, and other Tribes are endowed 
With. 


; but tis ve- 
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(e) The Eggs of the Oſtrich being buried in the Sand, art 
cheriſhed only by the Heat of the Sun, till the Young be exclu- 
ded. For the Writers of Natural Hiſtory do generally agree, 
that the old Birds, after they have laid and covered their Eggs 
in the Sand, forſake them, and take no wore Care of them, 
Willagh. Ornich. L. 2. c. 8. . r. 

But there is another Offrich [of America] which Acaret 
tells us of, that takes more Care of her Young, by carrying 
four of her Eggs, a little before ſhe hatcheth, to- four Parts 
ef her Neſt, there to breed Worms for Food for her Young. 
Acarer's Diſe, in Philo/, Tranſ. No. 89. Th 

us 
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Thus I have diſpatched what I intend to inſiſt 
upon concerning the State of this Set of Animals; 
of which, as alſo of their admirable Inſtin&s, a 
great deal more might deſervè our eſpecial Obſer- 
vation; particularly the admirable Curioſity, Art, 
and Variety of Nidification (f), uſed among the 
the various Species of Birds; the great Sagacity, 


and many Artifices uſed by them in the 8 | 


tion and Captute of their Prey (g), the due Pro- 
portion of the more and leſs uſeful, the Scarcity 
of the Voracious and Pernicious, and the Plen 

of the Manſuete and Uſeful (5), Alſo the Variety 
of their Motion and Flight might deſerve Conſi- 
deration, the Swiſtneſs of ſuch whoſe Food is to 
be ſought in far diſtant Places, and different Sea- 
ſons (); the flower Motion and ſhort Flights of 
others more domeſtick; and even the Aukward- 
neſs of ſome others to Flight, whoſe Food is near 


at hand, and to be gotten without any great Oc- 


cafion of Flight (4). Theſe and divers other ſuch 
like Things as theſe, I fay, I * have fpoken 
more largely unto; but I ſhall paſs them by with 
only a bare Mention, having already taken notice 
of them in the Company of other 'Matters of rhe 
like Nature, and manifeſted them to be Acts of ex- 
eellent Deſign, Wiſdom, and Providence, in the 
great Creator 0 A. 


_ a th 8 * ** * 


— —_ 


I 
(J See Book IV. ch. r3. 
1 See Book IV. ch. 11. and 14. 
) See Book IV. ch. ro. beginn. 
(z) See Book IV. ch. 8. | 


(k) The Colymbi, or Douckers, having their Food near at 


hand in the Waters, are remarkably made for Diving there- 
in. Their Heads are ſmall, Bills ſharp-pointed, Wings 
fmall, Legs flat and broad, and placed batkward, and nearcr 
the Tail than in other Birds; and laftly,' their Feet; ſome 
=> pools _ cloven-footed, but withal fin-toed. 
Vid. Willwsh. Ornith, L. 3. . 5. 
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CHAP. V. 


The CoNnCLUS1oON. 


ND now, if we reflect upon the whole Mat- 
ter, we ſhall here find another large Tribe 
of the Creation, abundantly ſetting forth the Wiſ⸗ 
dom and Glory of their great Creator. We praiſe 
the Ingenuity and Invention of Man, for the Con- 
trivance of various pneumatick Engines; we think 
them witty, even tor their unſucceſsful Attempts 
to ſwim in, and fail through that ſubtle Element 
the Air; and the curious Mechaniſm of that Ar- 
tiſt is had in Remembrance, and praiſed to this 
Day, who made a Dove, or an Eagle (a) to fly 
but a ſhort Space. And is not therefore all imagi- 
nable Honour and Praiſe due to that infinite = 
tiſt, chat hath ſo admirably contrived. and made, 
gl the noble Variety of Buds; that hath with 
ſuch incomparable Curioſity and Art, formed their 
Bodies from Head to Tail, without and within, 
that not ſo much as any Muſcle, or Bone, no, not 
even a Feather (b) is unartificially made, miſpla- 
ced, redundant, or defective, in all the ſeveral Fa- 
milies of this large Tribe? But every Thing is fo 
incomparably performed, ſo nicely fitted up for 
Flight, as to ſurpaſs even the Imitation of the molt 
ingenious Artificer among mortal rational Beings. 


— — 


5 


— 


85 Vid. Book V. ch. 1. Note (4a). . 
b) Deus non ſelbm Angelum, e Hominem, ſed nec exigui 
& contempribilis animantis viſcera, nec Avis pennulam, nec 
Herbs wn, nee Arboris folium ſine ſuarum partium con- 
vementia dereliquit, Auguſtin, de Civ. Dei, L. 5. c. 11. 
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CHAP. I. 
Of IxSECTS i general. 


PAIN G diſpatch'd that Part of the a- 
: i; nimal World, which uſed to be account» 
2 ed the more perfect, thoſe Animals ſtyled 


© leſs perfect or imperfect, will next de- 


ſerve a Place in our Survey, becauſe when ſtrictly 
enquired into, we ſhall find them to be fo far from 
deſerving to be accounted mean and deſpicable Parts 
of the Creation, aero age Original and Produc- 


tion to Putrefactions, (9c. as ſome have thought, 
that we ſhall find them, I ſay, noble, and moſt 
admirable Works of Gov. For, as the famous 
Natural Hiſtorian, Pliny (a), prefaceth his Trea- 
tiſe of Inſects, to prevent the Reproach of conde- 
ſcending (as might be thought) to ſo mean a Sub- 
jet: In great Bodies, ſaith he, Nature bad à large 
and eaſy Shop to work upon obſequious Matter. Where- 
as, faith he, in theſe /o ſmall, and as it were no Bo- 
dies, what Footſteps of Reaſon, what Power, what 


8 1 


— 


N (a) In magnis ſiquidem corporibus, &. Plin. Nat. Hiſt. 
II, c. 2, 
Aa 3 grea 


great Perfection is there? Of this having given an 
8 or two of the exquiſite Senſes, and curi- 
ous Make of ſome Inſects (5), he then goes on, 
We admire, ſaith he, turrigerous Shoulders of Ele- 
phants, - the lofty Necks and Creſts of others; but, 
ſaich he, the Nature of Things is never more com- 
; Pleat than in the Jeaſt Things. For which Reaſon 
he intreats his Readers (as I do mine) that becauſe 
they ſlighted many ef the Things themſelves which 
be took notice , they would not therefore diſdainfully 
condemn his Accounts of them, ſince, ſaith he, in 
the Contemplation of Nature, nothing ought to ſeem 
ſuperfluous. 3 3 

Thus that eminent Naturaliſt hath made his 
own, and my Excuſe too; the Force and Verity 
whereof will farther appear, by what 1 ſhall fay 
of theſe Animals which (as deſpicable as they have 
been, or perhaps may be thought) we ſhall find 
as exquiſitely contrived, and curiouſly made for 
that Place and Station they bear in the World, 2 
as any other Part of the Animal World, For if 
we canſider the irinumerable Variety of their Spe- 
cies, the prodigious Numbers of Individuals, the 
Shape and Make of their little Bodies, and every 


(Y) Ubi tot ſenſu: tolloeavit in Culicet Ft alia diele 
minors, Sed ui Viſum in e pratendit: Ubi Guftatum appli- 
ta vit t Ubi Odoratum inſernit } Ubi verd trutulentam illam er 
portione maximam voeem ingeneravit? ubtilicate Pennas 


2 t pralongavit Pedum crura ? 7 — Cave- 


am, ut! Aluum f Avidam Sanguinis, & potiſimum humani, 
eim, accendit t Telum werd perfodiendo tergort, quo —_— 
ingenio t Atque wt in capdtl, chm cerni non poſſit exilitas, ita 
retiprocd geminavit arte, ut fodiendo atuminatum pariter mm 
bendoque fiſtuloſum effet. Quo: Teredini ad perforanda Robord 
eum ſons teſle dente: affixit ? Potifſimumque © ligne cibatum fe- 
eit: Sed twurrigero: Elgphantorum miramur humeres, Taure» 
rumque tolla, er truces in ſublime jaftur, Tigrium rapinas, 
Teonum jubas ehm rerum natura WHſQnamn MASH quam in mit 
nimiz, tota fit, Plin. ibid, p 
art 
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Part thereof, their Motion, their Inſtincts, their 
regular Generation and Production; and, to name 
no more, the incomparable Beauty and Luſtre of 
the Colours of many of them, what more admi- 
rable and more manifeſt Demonſtration of the in- 
finite Creator, than even this little contemned 
Branch of the Animal World? But let us take 3 
ſhort View of Particulars. A 


CHAP. II. 
O the Shape and Structure of Ingz ors. 


ET us begin with the Shape and Fabrick of 
” their Bodies. Which although it be ſome- 
what different from that of Birds, being particu- 
larly, for the moſt part, not ſo ſharp before, to cut 
and make through the Air, yet is better a- 
dapted to their manner of Life. For conſiderin 
that there is little a of long fits ang 
that the Strength and Activlty of their Wings dot 
much ſurpaſs the Reſiſtance their Bodies meet 
with from the Air, there was no great Occaſion 
their Bodies ſhould be ſo ſharpened before, But 
the Condition of their Food, and the Manner of 
gathering it, together with the great Neceſſity of 
accurate Viſion by that admirable Proviſion made 
for them by the reticulated Cornea of their Eyes 
theſe Things, I ſay, as they required a larger 
Room, ſo were a good Occaſion for the Lo 
neſs of the Head, and its Amplitude before, Hut 
for the reſt of their Body, all is well made, and 
nicely 2 for their Flight, and every other of 
their Occaſions, 


Aadt4 And 
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And as their Shape; ſo the Fabrick and Make of 
their Bodies is no leſs accurate, admirable, and 
ſingular; not built throughout with Bones, and 
cover'd. with Fleſh and Skin, as in moſt. other 
Animals; but cover'd with a curious Mail of a 
middle Nature (a), ſerving both as Skin and Bone 
too, for the Shape, as well as Strength and Guard 
of the Body, and as it were on Purpoſe to ſhew 
that the great Contriver of Nature is not bound 
up to one Way only. 


(a) Inſefla non videntur Nervot habere, nec Offa, nec Spina, 
nee Cartilaginem, net Pin tula, net Carnes, ne cruflam quidem 
— we quedam marina, nee que jure dicatur Cutis; ſod 
1 I enjnſdam inter omnia hat nature corpus, Nc. Plin, N. 

S * 17-7 SST % | 
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c HA. in. 
Of the Eyes and Antenne of Ixsgors. 


O this laſt-mention'd Guard, we may add, 
that farther Guard provided in the Eyes and 
Antenne. The Structure of the Eye, is, in all 
Creatures, an admirable Piece of Mechaniſm; but 
that obſervable in the Eyes of Inſects ſo peculiar, 
that it muſt needs excite our Admiration: Fenced 
With its own Hardneſs, yea, even its own accurate 
Viſion, is a good Guard againſt external Injuries; 
and its Cornea, or outward Coat, all over beſet 
with curious, tranſparent, lenticular (a) ** — 
| abling 


— MW 4 WR 


(a) The Cornea of Flies, Waſps, ec. are ſo common an 
Entertainment with the Microſcope, that every body knows 
it is a Curious Piece of Lattice-work. In which this is re- 

| markable, 
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abling thoſe Creatures to ſee, (no doubr,) very ac- 


curately every Way, without any Interval of Timo 


or Trouble to move the Eye towards Objects. 
And as for the other Part, the Antenne, or 


' Feelers, whatever their ' Uſe may be in cleaning 


the Eyes, or other ſuch like Uſe; they are, in 
all Probability, a Guard to the Eyes and 
Head, in their Walk and Flight, enabling them, 
by the Senſe of Feeling, to. diſcover ſuch Annoy- 
ances, which by their Proximity may perhaps eſ- 
cape the Reach of the Eyes and Sight (6). 1 

es 


2 


markable, that every Foramen is of a lenticular Nature ; ſo 
that we ſee Objects through them topſey-turvey, as through 
ſo many convex Glaſſes: Yea, of become a ſmall Teleſ- 
cope, when there is a due focal Diſtance between them and 
the Lens of the Microſcope. 
This lenticular Power of the Cornea, ſupplies, (as I ima- 
2525 the Place of the Cryſtalline, if not of the vitreous 
umour too, there being neither of thoſe Humours that I 
could ever find, (although for Truth Sake, I confeſs 1 have 
not been ſo diligent as I might in this Enquiry ;) but inftead 
of Hwmours and Twnicks, I imagine that every Lens of the 
Cornea, hath a diſtin Branch of the oprick Nerve miniſtring 
to it, and — it as ſo many diſtint Eyes, So that as 
moſt Animals are binocular, Spiders for the moſt Part octo- 
nocular, and ſome, (as Mr. Willughby thought, Raii Hift. In- 
fe. p. 12.) ſenocular; ſo Flies, cc. are multocular, having 
as many Eyes as there are Perforations in their Cornee, B 
which Means, as other Creatyres are, oblig'd to turn their 
Eyes to Objects, theſe have ſome or other of their Eyes 
ready plac'd towards Objects, nearly all round them: Thus 
articularly it is in the Dragon» Fly, -(Libella,) the greateſt 
art of whoſe Head is poſſeſs d by its Eyes: Which is of ex- 
cellent Uſe to that predatious Inſet, for the ready ſeeing 
and darting at ſmall Flies all round it, on which it pr 
 (b) It is manifeſt, that Inſe&s clean their Eyes with their 
Fore-legs, as well as Antenna. And conſidering, that as they 
walk along, they are perpetually feeling, and ſearching be- 
fore them, with their Feelers, or Antenna; therefore I am 
apt to think, that beſides wiping and cleaning the . the 
Uſes here nam'd may be admitted. For as their Eyes are 
immove- 
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ſides which, they are a curious Piece of Work. 


manſhip, and in n very beautiful Piece of 
(c) Garniture to the ody. * ( "if. | 10 


im moveable, ſo that no Time is requir'd fot the turning 
their Eyes to e ſo there is no Neceſſity of the Nytina, 
or eptick Nerve being brought nigher or ſet farther off 
from the Cornea, (which would require The, as it is in o- 
ther Animals: But their Cornea und optick Nerve, being al- 
ways at one and the ſame Diftance, ate fitted only to Tee di 
ſtantis) Objects, but not ſuch as are very nigh: Which In- 
convenience the Feelers obviate, leſt it ſhould be prejudicial, 
fn occaſioning the InſeR to run its Head againſt any Thing, 

And that this, rather than the wiping. the Eyes, is the 
chief Uſe of the Feelers, is farther manifeſt from the Anten- 
xe of the Fleſh - Fly, and many other Inſects, which are ſhort, 
and ſtrait, and incapable of being bent unto, or extended o- 
vet the Eyes: As alſo from others enormouſly long, ſuch as 
thoſe of the Capricorni, or Goat: chafers, the Cadew-Fly, and 
divers others, both Beetles and Flies," | 
(e) The lamellated Antenna of ſome, the clavellated of o- 
thers, the neatly articulated of others, the feather'd and di- 
vers other Forms of others, of the Scarab, Papilionaceous 
Gnat, and other Kinds; are furprizingly beautiful, when 
viewed through a Microſcope. And in ſome, thoſe Antenne 
diſtinguiſh the Sexes: As in the Grar-kind, all thoſe with 
Tufts, Feathers, and Bruſh-horns; are Males; thoſe with 
ſhort, ſingle ſhafted Antenna, are Females. 


on 


* 
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ug! CHAP. IV. 
Of the Parts and Motion of Ixsxors. 


Feen the Head, paſs we to the Members, 
concern'd in their Motion. And here we 
have a copious Subject, if I was minded to _ 
date. 1 might take Notice of the admirable Me- 
chaniſm in thoſe that creep; the curious _ - 

thole 
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thoſe amphibious Inſects that ſwim and walk (a); 
the incomparable Proviſion made in the Feet of 
ſuch as walk, or hang upon ſmooth Surfaces 


2 )s 
the great Strength and Spring in the Legs of ſuch 


as leap (c); the ſtrong and well-made Feet and 
Talons of ſuch as 6 (4): And to name no more, 
the admirable Faculty of ſuch as cannot fly, to 
convey themſelves with Speed and Safety, by the 
Help of their Webs (e), or ſome other Artifice — 
| ma 


N —» 
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(a) All the Families of Hydrocanthari, Notonecti, &c, have 
their hindmoſt Legs made very nicely, with commodious 
Joynts flat, and Briltles on each Sides towards the End, ſer- 
ving for Oars to ſwim ; and then, nearer the Body, are two 
ſtiff Spikes, to enable them to walk when Occaſion is. 

% I might here name divers Flies, and other Inſects, who, 
beſides their ſharp hook'd Nails, have alſo skinny Palms to 
their Feet, to enable them to ſtick on Glaſs, and other ſmooth 
Bodies; by Means of the Preiſure of the Atmoſphere. But 
becauſe the Example will illuſtrate another Work of Nature, 
as well as this, I ſhall chuſe a ſingular Piece of Mechaniſm 
in one of the largeſt Sorts of Hydrocanthari. Of theſe large 
ones there are two Sorts, one largeſt, all black, with Anren- 
ze handſomely emboſs'd at the Ends. The other ſomewhat 
lefſer, hardly ſo black, with capillary Antenna; the Fore- 
head, Edges of the Vagina, and two Rings on the Thorax, 
of a tawney Colour, The Female hath Fagine prettily fur- 
row'd, the Male ſmooth. Bur that which is moſt to our Pur- 
poſe in this Male, is a Flap, or hollowiſh Cap near the mid- 
dle Joynt of the Fore- legs; which when clap'd on the Shoul- 
ders of the Female i» Coitu, ſticks firmly thereon : After the 
Manner as I have ſeen Boys carry heavy Stones, with only a 
wet Piece of Leather clap'd on the Top of the Stone. 

(e) Thus Graſhoppers and Crickets have brawny ſtrong 
Thighs, with long, ſlender, but ſtrong Legs, which enable 
them to leap with great Agility and Strength. 

(d) I have wondet'd to ſee with what great Quickneſy, 
Art and Strength, many Veſþ«- Ichneuwmons, Mild Bees, and 
Beetles, perforate the Farth; yea, even Wood it ſelf: But 
the moſt remarkable Animal in this Way, is the Mole-Cricket 
In Book IV. Chap. 13. Note (/). | 
' (e) I have with Pleaſure often ſeen Spiders dart out their 


Webs, and fail away by the Help thereof, For the — 
rd : 
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. make their Bodies lighter than the Air (f): Theſe, 
and a Multitude of other ſuch like A he + theſe, 
- On might, 
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of which, fee Mr. Loweh, Abridg. Vol. 1. p. 904. from Dr, 
Aller and Dr. Hulſe, who both claim'd the Diſcovery there. 
of, And do both ſeem to have hit thereupon, without 
any Foreknowledge of what each other hath diſcover'd, wy 
js ſaid in the laſt cited Place, and as I more particular. 
Jy find by Mr. 5 Philef, Letters, Printed Ann. 11 
Peg, we. By which alſo I find the two ingenious Do- 
Rory were very modeſt in their Claims, and very amicable 
in the Matter, In one of Dr, Lifer's to Mr. Ray, he thinks 
Were is a fair Hint of the Darting of Spiders in Arifor. Hil. 
„ L. 9.c 39. And in Pliny, L. rt, c. 24, But for their 
ling, that the Ancients are ſilent of, and he thinks it was 
Teen firſt by him. And in another Letter, Jan. 20, 1670, 
ſpeaking ot the Height Spiders are able to fly, he ſaith, The 
October, es, I took Notice, that the Air was very full 
of Webs, I forthwith mounted to the Top of the higheſt Steeple 
an the Minſter, ſin Vork, ] and could thence diſcern them yet 
exceeding high above me, Some that fell, and were intangled 
pen the Pinacles, 1 took and found them to be Lupi ; which 
Kind ſeldom or never enter Houſe:, and cannot be ſuppor'd ta 
have taken their Flight from the Steeple. 

18 There are, (I imagine, ) divers Animals, as well u 
Spiders, that have ſome Way of Conveyance, as little known 
to us, as that of Spiders formerly was. Thus the Squillult, 
alice Arboreſcentes, and microſcopical Animalcules of the ſtag» 
dating Waters, ſo numerous in them, as to diſcolour ſome- 

times the Water, and make them look as if they were tin- 
ed Red, Yellow or Green, or cover'd with a thick green 
um; all which is nothing but Animalcules of that Colour. 
That theſe Creatures have ſome Way of Conveyance, I 

conclude ; becauſe moſt ſtagnating Waters are ſtock'd with 
them ; new Pits and Ponds, yea, Holes and Gutters on the 
Tops of Houſes and Steeples. That they are not bred there 
by equivocal Generation, every ingenious, conſidering Phi- 
Bſopher will grant; that they have not Legs for travelling 
fo far, is manifeſt from Inſpection: And therefore | am apt to 
8 think, that they have ſome Faculty of inflating their Bodies, 
or darting out Webs, and making their Bodies buoyant, and 

lighter than Air; or their Bodies, when dry, may be light» 

er than Air, and ſo they can ſwim from Place to Place; or 

the Eggs of ſuch as are oviparous, may be light enough to 

Joat in the Air. Byt then the Viviparous, (as my late mae 

nious 
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I might, I ſay, take Notice of, as great Eviden- 
ces of the infinite Creator's Wiſdom : But leſt I 
ſhould be too tedious, I will confine my Obſer« 
yations to the Legs and Wings only. And theſe, 
at firſt View, we find to be incomparably fitted 
up for their intended Service, not to over · load tho 
Body, not in the leaſt to retard it z but to give it the 
moſt proper and convenient Motion. What, for Ex» 
ample, can be better contriv'd, and made for this Ser- 
vice, than the Wings? Diſtended and ſtrengthen'd 


by the fineſt Bones, and, theſe cover'd with the 


fineſt and lighteſt Membranes, ſome of them a» 
dorn'd with neat and beautiful Feathers (g); and 
many of them provided with the fineſt Articulati- 
ons, and Foldings, for the Wings to be with» 
drawn, and neatly laid up in their Yagine, and 
Caſes, and again readily extended for Flight = 


— — — — 


nious Friend, Mr. Charles King, ſhew'd me the Pulices aquar. 
arboreſ. ate; theſe I ſay,) can't be this Way accounted for. 
The Cauſe of theſe latter Suſpicions was, that in the Sum- 
mer Months, I have ſeen the Pulices arbore/, and the green 
Scum on the Waters, (nothing but Animalcules, as I ſaid,) 
lie in a Manner dry on the Surface of the Waters; at which 
Time, (as I have ſhewn in Book IV. Chap. 1t. Note (»),) 
thoſe Animalcules copulate ; and perhaps, they may at the 
fame Time change their Quarters, and ſeek out new Habi- 
tations for their numerous Offspring, as well as themſelves. 

(x) It is well known to all Perſons any Way converſant in 
microſcopical Obſervations, that theſe elegant Colours af 
Moths, and Butterflies, are owing to neat and well-made Fea- 
thers, ſet with great Curioſity and ExaQtneſs in Rows, and 
good Order. 

(hb) All that have Flyrra, Scarabs (who have whole Fly- 
tra, or reaching to the Podex,) ot the "Huixzarin7rggt, ſuch 
as Earwigr, and Staphylini of all Sorts, do, by a very curi- 
ous Mechaniſm, extend and withdraw their membranaceous 
Wings, (wherewith they chiefly fly;) and it is very pretty 
to ſee them prepare themſelves for Flight, by thruſting out, 
ard unfolding their Wings ; and again withdraw thoſe Joynts, 
aud neatly fold in the Membranes, to be laid up ſafe — 
| ei 
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And then for the Poiling of rhe Body, and keep- 
— upright, and ſteady in Flight, it is an admi- 
Artiftice and Proviſion for this Purpoſe; in 
ſome, by four Wings (i) and in ſuch as have but 
twoy by Pointels, and Poiſes plac'd under the 
Wings, on each Side the Body. - 
And laſtly, It is an amazing Thing to reflect 
upon the ſurprizing Minuteneſs, Art, and Curio- 
ſity of the (t) Joynts, the Muſcles, the Tendons, 
the Nerves, neceſſary to perform all the Motions 
gs, the Wings, and other Part, I 
have already mentian'd this in the larger Animals; 
but to conſider, that all theſe Things concur in 
minute Animals, even in the. ſmalleſt Mite yea, 
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their N or Ciſes- Fer which Service the Bones 21e 
Well plac'd, and the Joynts miniſtring thereunto are accu- 
rately contriv'd, for the moſt compendious, and commodi- 
our g up the Wing. — | 
() For the keeping the Body ſteady and upright in Flight, 
it generally holds true, (if I miſtake not,) that all bipenna- 
ted Inſects have Poiſes joyn'd to the Body, undet the hinder 
Patt of theit Wings; but ſuch as have four Wings, or Wings 
with Rlytra, none. If one of the Poiſes, or one of the 
lefſer auxiliary Wings be cut off, the Inſect will fly as if one 
Side overbalanc'd the other, until it falleth on the Ground; 
ſo if both be cut of, they will fly aukwardly, and unſteadi- 
bo manifeſting the Defect of ſome very neceſſary Part, 
heſe Poiſes, or Pointells are, for the moſt Part, little Balls, 
ſet at the = of a lender Stalk, which they can move e- 
Very Way at Pleaſure, In ſome they ſtand alone, in others, 
as in the whole Fleſh-Fly Tribe,) they have little Covers or 
lelde, under which they lie and move. The Uſe, no 
doubt, of theſe Poiſtr, and ſecondary leſſet Wings, is to poiſe 
the was and to obviate all the Vacillations thereof in 
Flight; ſerving to the Inſect, as the long Pole, laden at the 
Ends with Lead, doth the Repedancer, 

(k) As all the Parts of Animals are mov'd by the Help of 
theſe; ſo there is, no doubt, but the minuteſt Animals have 
ſach like Parts: But the Muſcles and Tendons of ſome of 
the larger Inſects, and ſome of the leſſer too, may be ſeen 
with a Microſcope, 
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the Animaleules, that, (without good — 
eſeape our Sight; to conſider, I ſay, that t 


minutaſt Animals have all the Joynts, Bones, Muſs 
cles, Tendons and Nerves, neceſſary to that brisk 
and (wift Motion that many of them have, is ſo 
ſlupendous a Piece of curious Art (/), as plainly 
manifeſteth the Power and Wiſdom of rhe infinite 
Contriver of thoſe inimitable Fineries. But having 
d thoſe minute Animals, Why ſhould I men- 
tion only any one Part of their Bodies, when we 
have, in that little Compats, a whole and compleat 
Body, as exquiſitely form'd, and, (as far as our 
Scrutiny can reach,) as neatly. adorn'd” av 
the largeſt Animal? Let us conſider, that there 
we have Eyes, a Brain, a Mouth, a Stomach, En- 
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. (1) The minute Curioſities, and inimitable Fineries, ob- 
ſervable in thoſe lefler Animals, in which our beft Micro- 
ſcopes diſcover no Botch, no rude ill- made Work, (contra- 
ry to what is in all artificial Works of Man,) Do they not 
far mote deſerve dur Admiration, than thofe celebrared Pie- 
ces of humane Art? Such as the Cup made of & Pepper= 
Corn, by Oſwald Nerlinger, that held v2z60 ivory Cups, all 
gilt on the Edges, and having each of them a Foot, and 
* affording Room for 400 more, in the Ephom. Germ. 
, 1, Addend. ad Obſ. 13. Such alſo was Patton in a 
Ring, which Galen thus reflects upon, when he ſpeaks of 
the Art and Wiſdom of the Maker of Animals, particularly 
ſuch as are ſmall, Qyanro, faith he, ipſum minus fuorit, tan- 
% majorem admirationem tibi excitabit ; quod dectarant Op- 
te ch in corferibus parvi: aliquid' inſeulpant . tnjus generis 
fl qudd nuper quidam in Annulo Phaitonta quatuor egit in- 
aff wo 627  Gmmner enim equi franum, or, & dente an- 
teriores bhabebant, Kc. And then having taken Notice, that 
the Legs were no bigger than thoſe of a Gnas, he ſhews 
that their Make did not come up to thoſe of the Guat; as 
alſo, ſaith he, Major adhuc alle quadam oft vidotur arti; 455 
Pulicom condidit, Vis atque Saplentia, quod, Wc, Cn 
tur Ars tanta in tam abjettis animalibus ——7 —— 
wantam eiu, Vim ac Sapientiam in praſlantioribus ineſſo puta- 
\bimus Galen, de Uſ, Part, L. 17, C, 1, fin, 
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trails, and every other Part of an animal Body, as 
well as Legs and Feet; and that all thoſe Parts 
have each of them their neceſſury Apparatus of 
Nerves, of various Muſcles, and every other Part 
that other Inſects have; and that all is cover'd and 
ded with a well-made Tegument, beſet with 
Brifiles, adorn'd with. neat Imbrications, and ma- 
nyiother Fineries. And laſtly, Let us conſider in 
how little Compaſs all Art and Curioſity may lie, 
even in a Body many Times leſs than a ſmall Grain 
of Sand (); ſo that the leaſt Drop of Water can 
contain many of them, and afford them alſo ſuffi» 
cieht Room to dance and frisk about in (#), 
Having ſurvey'd as many of the Parts of In- 
ſelts as I care to take Notice of; I ſhall in the 
next Place ſay ſomewhat of their State, and Cir- 
cumſtances of Life. And here I ſhall take Notice 
only of two Things, which have been only hint- 
ed at before; but will deſerve more particular 
Conſideration here, as being Acts of a wonderful 
Inſtinct; namely, Their Security of themſelves a- 
gainſt Winter z and their ſpecial Care of preſer- 
ving their Species, 


{ 
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*(m) It will in ſome Meaſure appear, how wonderfully 
minute ſome microſcopical Animalcules ate, by what fol- 
lows in the next Note, But becauſe more particular Exam- 
les would be endleſs, 1 (hall refer to the Obſervations of 
4 Lenwenhoeck, and others, in the Phileſe Thanſ, and elſe· 
w ere. : 
(#) lt is almoſt impoſſible, by Reaſon of their perpetual 
Motion, and changing Places, to count the Number of the 
Animalcules, in only. a Drop of the green Scum upon Wa- 
ter; but I gueſs | have ſometimes ſeen not fewer than 100 
* about in a Drop no bigger than a Pin's Head, But 
In ſuch « Drop of Pepper. water, « far greater Number; 
theſe being much leſs than thoſe, | | 
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The Sagacity of IN s ETS fo ſecure them. 
{BN Poe againſt Winter. 
] is an extraordinary Act of Inſtinct and Saga- 

city, obſervable in the generality of the Inſect» 
Tribe, that they all take Care to ſecure themſelves, 
and provide againſt the Neceſſities of Winter. 
That when the Diſtreſſes of Cold and Wet forcg 
them, they ſhould retire to warm and dry Places 
of Safety, is not ſtrange; but it is a prodigious 
Act of the infinite Conſervator's Care to enable 
ſome to live in a different Kind of Inſe&+State z/ 
others to live, as without Action, ſo without Food; 
and others that act and eat, to lay up in Summer 
ſufficient Proviſions againſt the approaching Win- 
ter. Some, I lays live in a different State. For 
having ſufficient y fed, nouriſhed, and bred up 
themſelves to the Perfe&tion of their Yermicular, 
Nympha» State, in the Summer- Months, they then 
retire to Places of Safety, and there throw off 
their Nympha, and put on their Aurelia or Chry- 
ſalir-$tate for all the Winter, in which there are 
no Occaſions for Food, This is the conſtant Me- 
thod of many Families of the Inſect · Tribe (9). 


ut 
| 


(4) It would be endleſs to enter into Particulars hare, be- 
cauſe all the Papilionacrons, Fleſh, and anon 2 Tribes, 
and all others that undergo the Nympha and Aurelia- State, 
detween that of the Egg and Mature- State, (which are very 
numerous) appertain to this Note, For a Sample therefore 
Only, I (hall take what ſome may think a mean one, but if 
conſidered, deſerves our Admiration, and that is the Saga- 
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But there are are others, and ſome of them in 
their moſt perfect State too, that are able to ſub» 
fiſt in a kind of Torpitude or Sleeping State, with- 
out any Food at all; by Reaſon as there is no Action 


ſo no Waſte of Body, no Expence of Spirits, and 
therefore no need of Food (ON «A; * 


But for others that move and at; and need 


Food, it is a prodigious Inſtin& and Foreſight the 
Creator hath imprinted on them, to lay up ſufficis 


ent Food in Summer for the Winter's (e) _—_ 


' 
| | | | ' 
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elty of the White Butter-fly Caterpiller, which having fed it 
ſelf its due Time, then retires to Places of Security, Ihave 
ſſen great Trains of them creeping up the Walls and Poſly 
of the next Houſes, where, with the help of ſome Cob» 
; web-like Filaments they hang themſelves to the Cieling, 
and other commodious laces, and then become Aurelia; 
in which State and Places they hang ſecure from Wet and 
Cold, till the Spring and warmer Months, when they ate 
tranſmuted into Butter»Flics, HL ener 

<) | ſhall not name any of the particular Species of In 
ſects which live in this State, becauſe the 1 very nume- 
rous, but only remark two Things obſervable in their 84. 
gieſty in this Matter: t. That they are not driven by Streſs 
of Weather to their Retirement, but ſeem as naturally to 
betake themſelves thereto, as other Animals. do to Reſt and 
Veep. For before the Approach of cold Weather, towards 
the End of Summer, we may ſee ſome Kinds of them flock- 
ing together in great Numbers within Doors (as Swallow? 
do a little before they leave us) as if they were making 
ready for their Winter's Reſt. 2. That every Species be- 
takes it ſelf to a proper convenient Receptacle ; ſome un- 
der the Waters to the Bottoms of Ponds ; ſome under the 
Earth, below the Froſts; ſome under Timber, Stone, cr. 
lying,on the Ground ; ſome into hollow Trees, or under the 
Bark, or in the Wood; ſome into warm and dry Places; 

and ſome into dry alone, 1, | 
te) There are not many Kinds that thus provide their 
Food be fore- hand. The moſt remarkable, are the Ant and 
the Bee; concerning the firſt of which, Origen hath this Re- 
mark, viz. De ſolertis Formicarum, venture hyemi maturt 
Praſpicientium, ſibique in vicem ſub onere feſſis — 
. | quo aqud 


Jura, In muſes meo PE generis formicas, vitro 
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ties and Occaſions. And it is v to ſee 
with what unwearied Diligen 5 od Ha are at 
work for that Purpoſe, all” th ther warmer Months. 
Of this the Holy Scripture it ſelf gives us an In- 
he in'the — calling that little / Animal er- 
wiſe, Prov. xxx. 24. And the Neaſon « be 2 
Anti art a People not firon rugs ; yet they 
therefore 
to this little contemptible Crea · 
ture, to learn — Foreſight, Care and Dill. 
N Prov. vi. 8, Go to 10 Ant, thou Slug» 
00 3 250 and be wiſh + which hav« 
1 7 Overſeer, or Nuler, Pied ber 
* yr the FARE and gathereth ber Food"in the 
arveſ, 

To this Seriptural Example, give me leave to 
anticipate, and ſubjoin an Obſervation of the far- 
ther great Wiſdom of this little Creature z and 
that is their unparallelled re their — 
Sagacity, and Diligence about their Young 75 


1 
thelr Moat. in the 2 


— 


ſends the Sluggard 


quddque fruger arroſar condunt, ne rurſus enaſcantur, ſed por 
annum alimente fint, non ratiocinationem Formicarum in cau- 


14 debemus creders, ſed almam matram Naturam bruta quoque 
ſie ornantem, wt etiam minimis adder ſua quadam ingents. O- 
rig. cont, Celſ. L. 4. 

But as for Waſps, Hornets, Humble Bees, and other Wild- 
Boos, Veſpa Ichneumons, and divers others that carry in Ma- 
terials for Neſts and Food; this is only for the Service of 
their Generation, for hatching their Eggs, and nouriſhing 
their Young; not for Supplies in Winter; for they all for- 
ſake their Nefts towards Winter, and retire to other Quar- 
ters, living (I conceive) without Food all that Time, 

(4) Hos wermiculos [Formicarum Ova valgo vocatos] in- 
eredibili c] & curd Formica educant, ſummamque dans ope- 
ram, ne vel tantillum, quod ſpectat corum vermiculorum #du- 
cationam atque untritionem, omitt an:: quem in finem fore 
ſemper eoſdem ore circumportant ſacum, ne ulla vs ladet in- 
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372 Inſef1s Security againſt Winter Book VIIl. 
Tis very diverting, as well as admirable to ſee, 
with what Affection and Care they carry about 
their Young in their Mouths, how they expoſe 
themſelves to the greateſt Dangers, rather than 
leave their Young expoſed or forſaken; how th 
remove them from Place to Place in their lit 
Hills, ſometimes to this Part, ſometimes to that, 
for the Benefit of convenient Warmth, and pro- 
per Moiſture z and then again withdraw, and guard 
them againſt Rain and Cold, Now that this great 
Wiſdom which the Scriptures attribute unto, and 
is diſcernible in this little Animal, is owing only to 

the Inſtinct, or Infuſions of the great Conſerys - 
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terrd repleto, concluſas cum Vermiculis iſtis adſorvabam : ili 
non ſine jucunditate ſpectabam, quo terra fieret in ſuperſicie 
ſoecior, eo profundins Formicas cum ſetibus ſuis prorepere : chm 
verd aquam adſunderem, viſu mirificum erat, quanto afſefin, 
quanta ſolicitudine, quanta Treęyñ omnem in eo collacarent op- 
ram," ut fetus ſuos ſicc iore & tuto loco repontrent. Sapiùs vi- 
di, cùm aliquot diebus aqua caruiſſent, atque cum afſuſo tan- 
tillo aque terram illam humectarem, d veſligio à Formicis fetus 
ſuos eo loci ſuiſſe allatos, quos ibi diſtinctè conſpiciebam mover 
5 2 "ſugere humorem. Multoties fui conatus, ut eos Vermi- 
culos ipſe educarem, at ſemper conatum feſellit eventus : neque 
tþſas Formicarum Nymphas alimenti jam non indigas unquam 
ine ipſis Formicis potui fotu artificial excludere. J. Swam- 
merd. Epilog. ad Hiſt. Inſect. p. 153. L 

Sir Edward King, who was very curious in examining the 
Generation of Ants, obſerves their great Care and Diligence, 
1. About their Sperm, or true Eggs, which is a fine white 
Subſtance, like Sugar, which they diligently gather together 
into a Heap, when ſcattered; and on which they lie in Mul 
titudes. (1 ſuppoſe, by way of Incubation.) 2. 1 have ob- 
ſerved, ſaith he, in Summer, that in the Morning they 
bring up thoſe of their Young (call'd Ant-Eggs) towards the 
Top of the Bank: So that you may from 10 in the Mor- 
ing, until 5 or 6 Afternoon, find them near the Top 
for the moſt Part on the South-fide the Bank. But towards 
7 or 8 at Night, if it be cool, or likely to rain, you may dig 
a Foot deep before you can find them.  Philoſ, Tran. Ne. 
23. or Lowthorp's Abridg. V. 2. p.7. and 9. 
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tor of the World, is evident, becauſe either this 

Wiſdom, Thought, and Forecaſt, is an Act of the 
Animal it ſelf, or of ſome other Being that hath 
Wiſdom. But the Animal being irrational, 'tis 
2 it can be its own Act, but muſt be deri- 
ved, or received from ſome wiſe Being. And who? 
What can that be, but the infinite Lord, Conſer- 
yator and Governour of all the World? | 


H Ar. N 
Of the Care of Ixsxors about their Young, 


HE other notable Inſtin& I am to treat of, 


I is the peculiar Art and Care of the Inſect- 


Tribe, about the Preſervation of their Species, 
Here I might ſpeak of many Things, but I have 
occaſionally mentioned divers of them before, un- 
der ſome or other of the general Heads, and there- 
fore ſhall fix only upon two Things relating to their 
ſpecial Art and Care about the Production (a) of 
their Young, which have not been ſo particularly 
ſpoken to as they deſerve. 1 „rt 

One Thing is their ſingular Providence for their 
Young, in making or finding out ſuch proper Re- 
ceptacles and Places for their Eggs and Seed, as 
that they may receive the Advantage of a futhci- 


— 
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(a) The Doctrine of Æquivocal Generation, is at this 
Day ſo ſufficiently exploded by all learned Philoſophers, that 
I ſhall not enter the Diſpute, but take it for granted, that 
all Animals ſpring from other Parent-Animals. If the Rea- 
der hath any doubt about it, I refer him to Seigneur Redi de 
Gen, Inſeck. and M. Ray's Wiſd. of God, &c. p. 344. Soe al- 
ip before, Book IV. Ch. 15. Note (a). | | 
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ent Incubation, and that 'the Youngs when pro- 
duced, may have the Benefit of er and ſuffi- 
cient Food for their Nurture and Education, till 
they are able to ſhift for themſelves. It is admin 
ble to ſee with what Diligence and Care the ſeve- 
ral Species of Inſocts lay up their Eggs or Sperm 
in their ſeveral proper Places; not all in the Wa. 
ters, in Wood, or on Vegetables 3 but thoſe whoſe 
Subſiſtence is in the Waters (5), in the Water; 
thoſe to whom Fleſtris a proper Food; in Fleſh (c); 


thoſe 


Ando: % 4 A $Or\G 1 Dae 
() It would be endleſs to Tpecify the various Species of 
InſeRs, that have tht Generation in the Waters. And 
therefore 1 hall only obferye of them, 1:4 That their Exp 
are always laid up with; great Care, and in good Order. 
And alſo, 2. Where proper and ſufficient Food is. 3. That 
in theit Nympha-State in the Waters, they have Parts pro- 
per for Food and Motion; and in many, of moſt of them, 
very different from what they have in their Matiure - State, 4 
maniſeſt Argument of the Creator's Wiſdom and Providence, 
For an Inſtance, ſee Note (). My 
(e) As Seigneur Bedi was one of the firſt that made it 
his Buſinc s to diſcard Anomalous Generation, ſo he tried 
more Experiments relating to the Vermination of Serpents, 
Fleſh, Fiſh, putrified Vegetables ; and in ſhort, whatever 
was commonly known to be the Nurſery of Maggots, more 
I fay probably, than any one hath done fince. And in all 
. his rvations, he conſtantly found the Maggots to tum 
to Aurel, and theſe into Flies, But then, faith he, Dubi- 
rare Capi; mrùm omne hot verminm in carne genus, ex ſolo 
Muſcarum ſemine, an ex ipſis putrefactis earnibus oriretur, tan- 
F0que magis confirmabar in hoc meo dubio, quanto in omnibus 
generationibus =—— ſepis videram, in carnibus, antequam 
wvermimare mciperent, reſediſſe ejuſaem ſpeciet Muſcas, £ujus 
ropage poftea naſcebatur, Upon this he tells us, he put Fiſh, 
leſh, exe. into Pots, which he covered cloſe from the Flies 
with Paper, and afterwards: (for the free Air ſake ) with 
Lawn, whilſt other Pots were left open, with ſuch like 
Fleſh, cc. in them; that the Flies were very eager to get 
into the covered Pots; and-that they produced not one 
— 2 when the open ones had many. Fr, Red} de Gener. 


Among 
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thoſe to whom the Fruits (d) or Leaves of 1 . 
. oo 1 tables 
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Among the Inſects that come from the Maggots he men- 
tions, he names Culices, Now from the moſt critical Obſer- 
yations I have made, I never obſerved any ſort of Gnat to 
come from putrified Fleſh, Vegetables, or any other Thing 
he taxeth with them. 80 that either he means by Culex, 
ſome Fly that we call not by the Name of Gnat; or elſe 
their Gnats in Italy, vary in their Generation from ours i 
England. For among above 30, near 40 diſtin Species of 
Gnats that I have obſerved about the Place where I live, I 
never found any to lay their Eggs in Fleſh, Fiſh, cc. but 
the largeſt Sort, called by Aldrovand, Calices maximi, by 
Swammerdam, Tipule terreſtres, lay their Eggs in Meadows, 


cc. under the Graſs; one of the larger middle Sort, in dead 


Beer, Yeaſt, e. lying on the Tops, or in the Leaks of 
Beer-Barrels, exc. and all the reſt (as far as ever I have ob- 
ſerved) lay and hatch in the Waters, as in Note (r). | 
The Generation of the Second of theſe being akin to ſome 
of the foregoing Inftances, and alittle out of the way, may 
deſerve a Place here. This Gnat lays its Eggs commonly 
in dead Beer, e. as I ſaid, and probably in Vinegar, and 
other ſuch Liquors. Some Time after which, the Maggots 
are ſo npmerous, that the whole Liquor ſtirreth as if it was 
alive; being full of Maggots, ſome larger, ſome ſmaller ; 
the larger are the off-ſpring of our Gnat, the ſmaller, of a 
ſmall dark coloured Fly, tending to reddiſh ; frequent in 
Cellars, and ſuch obſcure Places. All theſe Mazgors turn to 
Aurelia, the larger of which, of a Tan-Colour, turn to our 
Gnat, This Gnat is of the unarmed Kind, having no Spear 
in its Mouth. Its Head is larger than of the common Gnats, 
a longer Neck, ſhort jointed Antenna, ſpotted Wings, reach» 


ing beyond its ſlender Alvss ; it is throughout of a brown 


Colour, tending to red, eſpecially in the Female: The chief 
Difference between the Male and Female, is (as in other 
Gnats, yea, moſt Inſects) the Male is leſs than the Female, 


and hath a ſlendeter Belly, and its Podex not ſo ſharp as the 


Female's is, | 
(d) The InſeRs that infeſt Fruits, are either of the 1chneu» 


won - Fly Kind, or Phalene. Plums, Peaſe, Nuts, ec. pro- 


duce ſome or other tehneumon-Fly. That generated in the 
Plum is black, of a middle Size, its Body near r Inch long, 
its Tail not much leſs, conſiſting of three Briſtles, where- 
with it conveys its Eggs into Fruits: Its Antenna, or Horns, 
long, flender, recurved; its Belly longiſh, tapering, ſmall 
0 a Bb 4 towards 
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tables are Food, are accordingly repoſited, ſome in 
this Fruit, ſome on this Tree (e), ſome on that 
Plant (F), ſome on another, and another z _ con- 
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towards the Thorax; Legs reddiſh; Wings membranaceous, 
thin and tranſparent, in Number 4, which is one Characte- 
riſtick of the Ichneumon Fly. „ py 07 257 

The Peaſe Ichneumon-Fly , is very ſmall, Wings large, 
reaching beyond the Podex; Antenne long; Alvus ſhort, 
ſhaped like an Heart, with the Point towards the Anus; it 
walketh and flieth lowly. No Tail appears as.in the for- 
mer; but they have one lieth hidden under the Belly, which 
they can at Pleaſure bend back to pierce. Peaſe when they 


* - are young and tender, and other Things alſo, as I have Rea. 


ſon to ſulpeR, having met with this (as indeed the former 
two) in divers Vegetables. As 
Pears and Apples | could never diſcover any Thing to 
breed in, but only the leſſer Phalana, about 74 Inch long, 
whitiſh underneath ;. greyiſh brown above ( dappled with 
brown Spots, inclining to a dirty Red) all but about a third 
Part at the End of the Wings, which is not grey , but 
brown, elegantly ſtriped with wavey Lines, of a Gold Co- 
Jour, as if gilt; its Head is ſmall, with a Tuft of whitiſh 
brown in the Forehead; Antenne ſmooth, moderately long. 
The Aurelia of this Moth is ſmall, of a yellowiſh brown, 
I know not what Time they require for their Generation 
ut of Boxes; but thoſe I laid up in Auguſt, did not become 
olhs before June following. | 
(e) There are many of the Phalane and Ichneumon-Fly 
Tribes, that have their Generation on the Leaves or other 
Parts of Trees and Shrubs, too many to be here reckoned 
up, The Qak hath many very beautiful Phalene, bred in 
its convolved Leaves, White, green, yellow, brown ſpot- 
ted prettily, and neatly dappled, and many more beſides; 
and its Buds afford a Place for Caſes, and Balls of various 
Sorts, as ſhall be ſhewn hereafter; its Leaves expanded, 
miniſter to the Germination of globular, and other ſphæ- 
roidal Balls, and flat Theca, ſome like Hats, ſome like But- 
tons excavated in the Middle, and divers others ſuch like 
Repoſitories, all belonging to the 1chneumeon Fly Kind. And 
not only the Oak, but the Maple alſo, the White-Thorn, the 
Briar, Privet, and indeed almoſt every Tree and $hrub. 
J And as Trees and Shrubs, ſo Plants have their pecu- 
liar laſects. The White-Butterfly. lays itt vpragions Off. 
c pring 
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ſtantly the ſame Family on the ſame Tree or Plant, 
the moſt agreeable to that Family. And as for o- 
thers that require a conſtant and greater Degree 
of Warmth, they are accordingly provided by the 
Parent-Animal with ſome Place in or about the 


Body of other Animals; ſome in the Feathers of 


Birds (g); ſome in the Hair of Beaſts (); ſome 


1 
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ſpring on Cabbage - Leaves; a very beautiful reddiſh ocellated 
one, its no leſs voracious black Off- ſpring of an horrid A- 
ſpect, on the Leaves of Nettles; as alſo doth a very beau- 
tiful, ſmall, greeniſh Ichneumon- Fly, in Caſes on the Leaves 
of the ſame Plant: And to name no more (becauſe it would 
be endleſs) the beautiful Ragwort-Moth, whoſe upper Wings 
are brown, elegantly ſpotted withred and underwings edged 
with brown; theſe, I ſay, provide for their golden ring'd Eru- 
c upon the Ragwort- Plant. | 
(s) Many, if not moſt Sort of Birds, are infeſted with f 
diſtinct Kind of Lice, very different from one another in 
Shape, Size, exc. For Figures and Deſcriptions of them, I 
ſhall refer to Signicur Redi of Inſets. See alſo Moufet, L. 2. 
6.23. Theſe Lice lay their Nits among the Feathers of the 
reſpeRive Birds, where they are hatched and nouriſhed ; and 
as Ariſtotle ſaith, would deſtroy the Birds, particularly Phea- 
ſants, if they did not duſt their Feathers. + Zoco infr. citat, 
| (6) And. as Birds, ſo the ſeveral Sorts of Beaſts have their 
ecu jar Sorts of Lice; all diſtin from the two Sorts infeſt- 
ng Man: Only the Aſs, they ſay, is free, becauſe our Savi- 
our rode upon one, as ſome think; but I preſume it is ra- 
ther from the Paſſage in Pliny, L It. c. 33. or rather Arif, 
Hift. Animal. L. 3. c. 3t. who faith, Quibns pilus off, non 
carent eodem [Pediculo] excepro Aſino, qui non Pediculo tan- 
thm, verùm etiam Redivio immunis eff, And a little before, 
ſpeaking of thoſe-in Men, he ſhews what Conſtitutions are 
moſt ſubject to them, and inſtanceth in Aleman the Poet, 
and Pherecydes Syrius that died of the Pthiriaſss, or Lowſ 


Diſeaſe. For which foul: Diſtemper, if Medicines are defi- 


red, Moufert de Inſet. p. 261. may be conſulted. Who in 
the ſame Page hath this Obſervation, Animadverterunt noſtra- 
Is —— ii Aſores inſulas 4 tergo reliquerint, Pediculos 
confeſtim omnes tabeſcere : atque ubi eas reviſerint, iterum in- 
umeros alios ſubitd oriri. hich Obſervation is confirmed 
y Dr. Stubs, Vid. Lowth, Abridg. V. 3 p. 558. And many 
Seamen have told me the ſame, 


a in 
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in the very Scales of Fiſhes (i) ; ſome in the 
Noſe 0); fone in the Flech (J, yea. foe in 
—_— hr ra 
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(i Fiſhes, one would think, ſhould be free from Lice, by 

Reaſon they live in the Waters, and ate perpetually moving 

pc: 090, beating through them; but yet they have their 
orts too. 

Beſides which, I have ders of 
long flender Worms in the Stomachs, and other Parts of Fiſh, 
articularly Cod, eſpectally ſuch as are ft; which 
orms have work'd themſelves deeply into the Coats and 
Fleſh, ſo that they could not eaſily be gotten out: 80 Ari 
Hotte, ſaith of ſome Fiſhes, Ballers e i Lumbrieus in- 
paſtitur, qui debilitat, &. Chaltit withe infiſlatur dirs, ut 
2 wb Branchiir innati quam mylti interimant, Hilt, 

L. ©, e. 20, | 

(Y Of Inſecs bred in the Noſe of Animals, thoſe in the 
Noſtrils of Sheep are remarkable, I have my ſelf taken out 
not fewer at a Time than twenty or m_ rough Maggot, 
lying among the Lamina of the Noftrils, 
hatch any of them, and ſo know not what Animal they pro- 
ceed from: But | have no great doubt, they are of the - 
neumon-Fly Kind: and not improbably of that with a long 
Tail, call'd Triſeta, whoſe three Briſtles ſeem very commo- 
dious for conveying its Eggs into deep Places. 

I have alſo ſeen a rough whitiſh Maggot, above two In- 
ches within the Inteſtinum rectum of Horſes, firmly adhetin 
thereto; that the hard Dung did not rub off, I never coul 
_ them to Perfection, but ſuſpeR the Side-Fly proceeds 

om it. uc Annie! * | 

o In the Backs of Cows, in the Summer-Months, there 
are Maggots generated, which in Eſex we call Wornils ; which 
are firſt only a ſmall Knot in the Skin; and I ſuppoſe no o- 
ther than an Egg laid there by ſome Inſect. By Degrees 
theſe Knots grow bigger, and contain in them a Maggot ly- 
ing in a purulent Matter: They grow to be as large as the 
nd of one's Finger, and may be ſqueez d out at a Hole 
they have always open: They are round and rough, and of 
a dirty White. With my utmoſt Endeavour and Vigilance, 
1 could never diſcover the Animal they turn into; but as 
they are ſomewhat like, ſo may be the ſame as thoſe in the 
Note before; | | 
In pPerſia there are very long lender Worms, bred in the 
Legs, and other Parts of Men's Bodies, 6 or) Yards long. 


| In 


ut J could never 
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the very Bowels (); and inmoſt Receſſes of 


the 

— — — — 
-) In Phileſ, Tranſ, Mr. Dent, and Mr. Tewis, relate divers Ex- 
' amples of Worms taken out of the Tongue, Gums, Noſe, 
y und other Parts, by a Woman at Leiceſter, which they were 
8 Eye-witneſſes of. Theſe, and divers others mention'd in 
it the Tranſactiont, may be ſeen together in Mr. Lowehorp's 


Abridg. Vol. 3. p. 132. 

Narrat mihi vir fide dig. — CD. Vrndnd . ſt 
in Polonid, pure ehidam ruſlics Anorum annorum, Vermiculum 
album d palbebrd extraxiſſe, magnitudinit Rruca 
Similem fore buic caſu mihi [Schultio) & D. Segers narravit 
hoe. Anno 1676, ehirnrgus nofler Aut. Statlender, qui enidam 
purro, ex Anre, extraxit Vermicnium talem, quali: in nucidu: 
avellanis perforatis latitare ſolet, ſed pauld majorem, colorit at» 
bifſimi; alteri miner 5 ejuſdem generir ſimiliter ex Awre : 
Omner aliquot horas n Fermicnlo: adhue 
viventes ogni noſtiris widimnus, Ephem. Germ, T. 2. Obf, 
24. ubi Vermiculi leon. Many other Inſtances may be met 
with in the ſame Tome. Obſ. 147, 148, 154. | 

The Worms in Deer are mention'd often among ancient 
Writers. Ariflotle ſaith, LA pprot wales Fur, of 
n Cares, Bec, They [Deer] all have live Worms in thei 
Head; bred under the Tongue, in a Cavity near the Vertebra, 
on which the Heatd is plac'd; their Size not leſs than of the 
large Maggdts; they are bred all together, in number about 
twenty. Ariftot, Hiſt. Animal, J. 2. c. 15. 8 
To theſe Examples may be added the Generation of the 
Iehneumon- Fly in the Bodies of Caterpillars, and other Nym- 

he of Inſects. In many of which, that I have laid up to 

hatch'd in Boxes, inſtead of Papilios, &c. as J expected, 

1 have found a great Number of ſmall 7chneumon- Flies, 
whoſe Parent-Animal had wounded thoſe Nymphe, and dart- 
ed its Eggs into them, and ſo made them the Fofter-Mother 
of its Young. More Particulars of this Way of Generation 
may be ſeen in the great Mr. Willaghby's Obſervations in Phi- 
loſ. Tranſ. No. 76. But concerning the farther Generation of 
this InſeR, I have taken Notice of other Particulars in other 
Places of theſe Notes. n. 
(ein) The Animals ordinarily bred in the Stomach and 
Guts, are the three Sorts of Worms call'd Tati, Teretes, und 
Aſearides ; concerning which, it would be irkſome ta ſpeak 
in Particular, and therefore I ſhall refer to Mouſer, L. 3 
31, 32, 33. Dr. Tyſon's Anatomy of them in Mr. Zowrhorp! 
Abridg. V. 3. p. 12t. Seignior Redi's Obſ. and others thay 
have written of them, hed 
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the Bodies of Man and other Creatures (#) : 
And as for others to whom none of theſe Methods 

| are 
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And not only Worms, but other Creatures alſo are ſaid to 
be found in the Stomach ; Inſtances of which are ſo innume- 
Yable, that 1 (hall wy lelect a few related by Perſons of the 
belt Credit. And firſt of all, by ſome. of our own . 
en. Dr. Titer, (whoſe Credit and Judgment will hardly 
be queſtion'd,) gives an Account of true Carerpillars, vomi- 
ted up by a * nine Years old; and another odd Ani- 
mal by a poor Man, Mr. Je, (another very. judicious, 
curious and ingenious Gentleman, ſaw Hexapod:s vomited up 
by a Girl; which Hexapod: liv'd and fed for five Weeks. See 
Lowth. ib. p. 13s. 
And to Foreigners, it is a very ſtrange Story (but atte- 
d by Perſons of great Repute,) of Catharina Geileria, that 
y'd in Feb. 1662, in the Hoſpital of Altenburg, in Germany, 
who for twenty Years voided by Vomit and Stool, Toad: 
and Liztardt, e. A hemer. Germ T's f, Obſf, 103. See 
alſo the tog. Obſervation of a Kitten bred in the Stomach, 
* vomited up; of Whelps alſo, and other Animals, bred 


n like Manner, But 1 fear a Stretch of Fancy might help 


gous Generation was held, when the Philoſophers ſeem to 
ave more lightly examined ſuch Appearances than now 
they do. But for the breeding of Frogs ar Toads, or Lacerta 
Aquatice in the Stomach, when 'their Spawn happeneth to 
he drank,, there is a Story in the ſecond Tome of the Ephem. 
Germ, Obſ. 56. that favours it, vir. In the Year 1667, 4 But- 
cher's Man going to buy ſome Lambs in the Spring, being 
thiefty, A. greedily of ſome ſlanding Water, which a while 
after, caus'd great Pains in his Stomach, which grew worſe 
and worſe, and ended in dengerons Symptoms, At laſt be 
thought ſomewhat was alive in his Stomach, and after that, 
Faw es up three live Toad: ; and ſo tecover d his former 

Health. | 
Such another Story Dr. Sorbaie tells, and avoucheth it 
ſeen with his own Eyes, of one that had a Toad came 
oy: of an Abſceſs, which came upon drinking foul Water, 

0 10 0 , 

19 Not only in the Guts, and in the Fleſh; but in ma- 
ny other Parts of the Body, Worms have been diſcover'd. 
One was voided by Urine, by Mr. Mat, Milford, ſuppos'd 
to have come from the Kidneys. LZowth. ib. p. 135, More 
ſuch Examples Monfet tells of, 1bid, So the Fermes A 
' itini 


ſome af thoſe laſt Inſtances, in thoſe Days when ſponta- 
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are proper, but make themſelves Neſts by Perfo+ 
rations in the Earth, in Wood, or Combs they 
build, or ſuch like Ways z 'tis. admirable to ſee 
with what Labour and Care they carry in, and 


. | 


bitini are "oy common in the Veſſels in Sheeps Livers: avg 
Dr, Lifter tells of them, found in the Kidney of a Dog, an 

thinks that the Snakes and Toads, ee. ſaid to be found in 
Animals Bodies, may be nothing elſe. LZow#h. ib. p. 126; 
Nay, more than all this: In Dr. Bern. Verzaſtha's ixth Ob- 
ſervation, there are divers Inſtances of Worms bred in the 
Brain of Man. One, a Patient of his, troubled with a vio- 
lent Headach, and an itching about the Noſtrils, and fre« 
quent Sneeting ; who, With the Uſe of a Sneeting Powder, 
voided a Worm, With a great deal of Snot from his Noſes 
A like Inſtance he gives trom Baytholine, of a Worm void» 
ed from the Noſe of O. . which he gueſſeth was the famous 
Olans Wormint : Another, from a Country Woman of Die- 
marſh; and others in Teint, F. Hildanni, Sebenchinr, Ke. 
Theſe Worms he thinks are undoubtedly bred in the Brain x 
But what way they can come from thence, I can't tell, 
Wherefore I rather think, they are ſuch Worms as are 
mentioned in Notre (4), and even that Worm that was actu- 
ally found in the Brain of the Paris Girl (when opened) 
I gueſs might he laid in the Lamine of the Noſtrils, by ſome 
of the Ichnewmon, or other InſeR Kind, and might gnaw its wa 

into the Brain, through the Os eribiforme. Of this he tells 
us from Bartholine, Tandem chm tabida obiiſſet, ſtatim aperto 
cranio praſente Medici totam cerebelli ſubſtantiam, qua ad dex» 
terum vergit, à reliquo 1 ſejunttam, nigraque tunied in- 
volutam deprebenderunt: hac tunica rupta, latentem Vermem 
vivum, & piloſum, duobus puncfit ſplendidis loco oculorum pro- 
didit, 2 ſere molis cum reliqua Cerebri portione, qui du- 
arum horaram ſpacio ſupervixit, B. Verzal, Obſ. Medic, 

16. 

K Hildanus tells us ſuch another Story, viz. Filius Theod. auf 
der Roulen, Avunculi mei, dinturno vexabatur dolore capi- 
tit, =— Deinde febricul4 e ſternutatione exortd, ruptus eff 
Ab ſteſſus circa os cribreſum — ex Vermis prorepſit, By his 


Figure of it, the Maggot was an Inch long, and full of Brif- 


tles. Fabri Hildan, Cent. 1. Obſ. | 
Galenus Wierns (Phyſician to the Princ. Jul. & Cleve) he 
ſaith, told him, that he had, at divers Times, found Worms 
in the Gall-bladder in Perſons he had opened at Duſſeldorp, 
Id. ib. Obl. 60, 
ſeal 


y 
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ſeal-up Provifions, that ſerve both For the Produ- 
Don of their Young) « (ſp Tor their Food and 
 Nurtore when produc (999. 

The other of remürkable Art and Care a. 
haut the Production of their is their Cu- 
tolity and Neatneſs in repoſiting their Eggs, and 


in cher Nidification. | N e 
As to the firſt of which, we way obſerve that 
reat Curioſity, and nice Otder ls i ob- 

ry'd by them in this Matter. You ſhall alwa 

fee their Eggs laid carefully and — — 
up (7): en upon the Leaves of Vegetables, 
ot other Material on Land, always glu'd thereon 
with Care, with one certain End lowermoſt, and 
with handſom juxta-Poſitions (9). Or if in the Wa- 
ters, in near and beautiful Rows oftentimes, in that 

matick, gelatine Matter, in which they are re- 
poſited, and that Matter carefully ty'd and faſt- 

ned in the Waters, to prevent its Diſſipation (7), 

n h ur en my | or 

— — — --.- — —ę—- — 

0 See before Book IV. Chap. 13. Note (9) 

Some Inſects lay up their Eggs in Cluſters, as in Holes 

be leſb, and ſuch Places, where it is neceſſary they ſhould 


i 


crowded together ; which, no queſtion, prevents their 
| ting too much dried up in dry Places, and promotes their 
hatching. But, | 
_. (4) A for ſuch as are not to be cluſtered up, great Order 
is uſed. I have ſeen. upon the Poſts and Sides of Windows, 
little round Eggs, reſembling ſmall Pearl, which N 
ſmall hairy Caterpillars, that were very neatly and orderly 
laid. And to name no more, the White Butterfly lays its 
Heat Eggs on the Cabbage Leaves in good Order, always 
Zluing one certain End uf the Egg to the Leaf. I call them 
neat Eggs, becauſe if we view them in a Microſcope, we 
ſhall find them very curiouſly furtowed, and handſomely 


made and adorned. 
(+) By Reaſon it would be endleſs to ſpecify the various 


' Generation of Itſects it the Water, [ ſhall thetefore (becauſe 


it is little obſerved) take Pliny's Inſtance of the Gat, 4 
mean and contemned Animal, but a notable laſtance of 


Nature's W as he ſaith, 
28 The 
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or if made to float, ſo carefully and pol 
27 ay to (wim about wich all poffible Artifice, 
And as to theit other Faculty, that of Nidifica- 


tion, Whether it be exerted by boring the To 


F 


: | 


The firſt Thing confiderable in the Generation of this lu - 
ſet is (for the Size of the Animal) ity vaſt Spawn; bein 
ſome of them above an Inch; long, sad half a quarter Di 

eter z made to float in the Waters, and tied to ſome Stick; 

tone, or other fix'd Thing in the Waters, by a ſmall Stem 
or Stalk, In this gelatine, tranſparent Spawn, the Eggs & 
neatly laid; in ſome Spawns in « fingle, in ſome in a' dou 
ble ſpiral Line, running round from end to end, as in Fig. 

9; and 10; and in ſome tranſverſly, as Fig. 8, nol 

When the Eggs are by the Heat of the Sun, and Warmth 
of the Seaſon hatched into ſmall Maggots, theſe Magzots 
deſcend to the bottom, and by means of ſome of the gela- 
ine Matter of the Spawn (which they take along with 

em) they ſtick to Stones, and other Bodies at the bottom, 
and there make themſelves little Caſes or Cells, which they 
creep into, and out of at Pleaſure, until they are arrived 
to a more mature Nympha-State, and can ſwim about here 
and there, to ſeek for what Food they have occaſion; 
at which Time, wy are a kind of Red-worms, above half 

an Inch long, as in Fig. 11. 

Thus far this mean -InſeR is a good Inſtance of the di- 
vine Providence towards it. But if we farther conſider, 
and compare the three States it undergoes after it is hatched, 
we ſhall find yet greater Signals of the Creator's Manage- 
ment, even in theſe meaneſt of Creatures. The three States 
I mean, are its Nympha-Vermicular State, its. Aurelia, and 
Mature-State, all as different as to Shape and Accoutrements, 
as if the Inſet was three different Animals, In' its Vermi 
exlar«State, it is a Red- Maggot, as I ſaid, and hath a Mout 
and other Parts accommodated to Food: In its Aurelia- 
State it hath no ſuch Parts, becauſe it then ſubſilts without 
Food; but in its Mature, Grar-State, it hath a curious well- 
made Spear, to wound and ſuck the Blood of other Ani- 
mals, Fn its Vermicular- State, it hath a long Worm-like Bo- 
dy, and ſomething analogous to Fins of Feathers, ſtanding 
ere near its Tail, and running parallel with the Body, by 
means of which reſiſting the Waters, it is enabled to (Wim 
about by Curvations, of fAapping its Body, fide- ways, this 
Way and that, as in Fig. 13, 


334 ANidification of Iuſacli Bobk VII, 
or Wood, or bu ing themſelves Cells (d, or. 
{pinting and weaving emſelves Cales and Webs, 
it is all a wonderfyliSaculty of thoſe. poor little 
Anh whether Monüder their, Parts where- 
with they work, 


{ their Work it ſelf, Thus 
thoſe who perforate the Earth, Wood, or ſuch 
like, they have their Legs, Feet, Mouth, yea, 
and whole Body accommodated, to that Service; 


their Mouth exactly formed to gnaw thoſe hand- 


ſome round Holes, their Feet as well made to 
ſeratch and bore (2), and their Body handſome- 
ly turned and fitted to follow. But for ſuch as 
build or ſpin themſelves Neſts, their Art juſtly. 
bids Defiance to the moſt ingenious Artiſt among 
Mien, ſo much as tolerably to copy the nice Geo- 
metrical Combs of ſome (), the Earthen Cells 
of others, or the Webs, Nets and Caſes (w) wo- 
. N | 2 
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© But in its Aurelia: State, it hath a quite different Body, 
with a Club-Head (in which the Head, Thorax, and Wings 
of the Gzat are incloſed) a ſlender Alvus, and a neat finny 
Tail, ſtanding at right Angles with the Body, quite contrary 
to what it was before; by which means, inſtead of eaſy 
flapping fide-ways, it ſwims by rapid, briſk Jirks, the quite 
contrary way ; as is in ſome meaſure repreſented in Fig. 13. 
But when it becomes a Gt, no finny Tail, no Club- Head. 
but all is made in the moſt accurate manner for Flight aud 
Motion in the Air, as before it was for the Waters, 
) See Book IV. Chap. 13. Notes (n), (o). 
| t) Thus the Mouths and other Parts of the Ichneumon- 
140 in Book IV. Chap. 13. Note (c). So the Feet of the 
Gryllotalpa, ibid. Note (2) 
„) See the laſt cited Places, Note (o). 
w) Of the textrine Art of the Spider, and its Parts ſery- 
ing to that Purpoſe, ſee the laſt cited Place, Nore (x). 
Beides theſe, Caterpillar, and divers other Inſects, can 
emit Threds, or Webs for their Uſe. In this their Nympha- 
State, they ſecure themſelves from falling, and let them- 
ſelves down from the Boughs of Trees, and other high 
Places, with one of theſe Threads. And in the Caſes. they 
weave,' they ſecure themſelves in their Aurelia» Stare, 4 
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ven by others. And here that natural Glue (x) 
which their Bodies afford ſome of them to conſo+ 
lidate their Work, and combine its Materials to- 

ther, and which in others can be darted out ar 
Pleaſure, and ſpun and woven by them into filk- 
en Balls (y) or Webs. I fay, this fo peculiar, ſo 
fg ace ſerviceable 
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And not only the Off: ſpring of the Phalena-Tribe , but 


mere are ſome of the Ichneumon-Fly Kind alſo, endowed 
with this textrine Art. Of theſe I have met with two 
Sorts; one that ſpun a Milk-white , long, round, filken 
Web, as big as the top of ones Fingers, not hollow within, 
as many are, but filled throughout with Silk. Theſe are 
woven round Bents, Stalks of Ribwort, &c. in Meadows. 
The other is a lump of many yellow, filken Caſes, ſticking 
confuſedly together on Poſts, under Cole-worts, exc. Theſe 
Webs contain in them, ſmall, whitiſh Maggots; which 
turn to à ſmall, black, Ichneumon-Fly, with long, capillary 


Antenna; Tan-couloured Legs; long Wings reaching be- 


yond their Body, with a black Spot near the middle; the Al- 
vnt, like an Heart; and in ſome, a ſmall ſetaceous Tail. 
Some of theſe Flies were of a ſhining, beautiful green Co- 
lour, I could not perceive any Difference, at leaſt, not 
ſpecifical, between the Flies coming from thoſe two Pro- 
uctions. 

(x) I have often admired how Waſps, Hornets, Ithnen- 
mon-Waſps, and other Inſects that gather dry Materials fot 
building their Neſts, have found a proper matter to cement 
and glue their Combs, and line their Cells; which we find 
always ſufficiently context and firm, But in all Probability, 
this uſeful Material is in their own Bodies; as tis in the 
Tinea veſtivora, the Cadew Worm, and divers others. Gordart 
obſerves of his Eruca, Num. XX. 6, that fed upon Sallow- 
Leaves, that it made its Cell of the comminuted Leaves, 
glued together with its own Spittle, e pulveris ant arent 
inſlar comminuit, ac pitultoſo quodam ſui corporis ſucco ita 
maceravit, ut inde accommodatum ſubeunda mutationi inſtanti 
locum ſibi exflruxerit, Domuncula heat 4 communi Salicum 
ligno nibil differre videbatur, niſi qudd longe eſſet durior, aded 
ut cultro vix diſrumpi poſſer. N 

(y). An ingenious Gentlewoman of my Aequaintante, Wiſe 
to a learned Phyſician, taking much Pleaſure to keep Silk- 


Worms, had once the Curioſity to draw out one of the oval 
} Ci Caſer, 


/ 
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ferviceable a Material, together with the curious 
Structure of all Parts miniſtring to this textrine 
Power, as mean a Buſinefs as it may ſeem, is ſuch 
as may juſtly be accounted among the noble De- 
figns and Worksof the infinite Creator and Con- 
ſervator of the World. fad 


In the laſt Place, there is another T 7 


Faculty, Art, Cunning, or what hall I call it? 
that others of rhofe lirtle Animals have, to make 
even Nature it ſelf ſerviceable to their Purpoſe; 
and that is the making the Vegetation and Growth 
of. Trees and Plants, the very Means of the build- 
mg of their little Neſts and Cells (z); ſuch as os 
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Caſes, which the Silk-Worm ſpins —— into all the Silken Wire 
it was made up of, which, to the great Wonder as well of her 
Huſband, as her ſelf, — appeared to be, by meaſure, a 
great deal above 300 Yards, and yet weighed but two Grains 
and an half. Boyl Subtil. of Effluv. ch. 2. 
() Since my penning this, E have met with the moſt ſa- 
acious Malpizhi's Account of Galls, &c. and find his De- 
criptions to be exceedingly accurate and true, having tra- 
ced my felf many of the Productions he hath mentioned. 
But 1 find 1aly and Sicily (his Book de Gallis being publiſh- 
ed long after he was made Profeſſor of Meſina) more lux- 
uriant in ſuch Productions than England, at leaſt, than the 
Parts about Upminſter (where I live) are. For many, if not 
moſt of thoſe about us, are taken Notice of by him, and 
ſeveral others beſides that I never met with; although I 
have for many Years as critically obſerved all the Excreſ- 
cerices, and other morbid Tumors of Vegetables, as is al- 
may poſſible, and do believe that few of them have eſca 
ed me. 
As to the Method how thoſe Galls and Balls are produc- 
ed, the moſt ſimple, and conſequently the moſt eaſy to be 
accounted for, is that in the Gems of Oak, which may be 
called Squamous-Oak-Cones, Capitula ſquamata, in Malpight : 
Whoſe Deſcription not exactly anſwering our Engliſh-Cones 
In divers Reſpects, I ſhall therefore paſs his by, and ſhew 
only what I have obſerved my ſelf concerning them. 
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the Galls and Balls found on the Leaves and Branch- 
es of divers Vegetables, ſuch as the Oak, the Wil- 
low (aa), the Briar, and ſome others. 
PEER 4 | Now 
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95 Theſe Cones are, in outward Appearance, perfectly like 


the Gems, only vaſtly bigger; and indeed they are no other 
than the Gems, encreaſed in Bigneſs, which naturally ought 
to be puſhed out in Length: The Cauſe of which Obſtrue- 
tion of the Vegetation is this: Into the very Heart of the 
young tender Gem or Bud (which begins to be turgid in 
June, and to (hoot towards the latter end of that Month, 
or beginning of the next; into this, I ſay) the Parent-In- 
ſet thruſts one or more Eggs, and not perhaps without 
ſome venemous Ichor therewith. This Egg ſoon becomes 
a Maggot, which eats it ſelf a little Cell in the very Heart 
or Pith of the Gem, which is the Rudiment of the Branch, 
together with its Leaves and Fruit, as ſhall be hereafter 
ſhewn, The Branch being thus wholly deſtroyed, or at leaſt 
its Vegetation being obſtructed, the Sap that was to nouriſh 
it, is diverted to the remaining Parts of the Bud, which 
are only the ſealy Teguments; which by theſe Means grow 
large and flouriſhing, and become a Covering to the Inſect- 
Caſe, as before they were to the tender Branch and its Ap- 
pendage, 

The Caſe lying within this Cone, is at firſt but ſmall, as 
the Maggot included in it is, but by degrees, as the Maggot 
increaſeth, ſo it grows bigger, to about the Size of a large 
white Peafe, long and round, reſembling the Shape of a 
ſmall Acorn, | 

The Inſeck it ſelf, is (according to the modern Inſectolo- 
gers) of the Ichneumon-Fly Kind; with four Membranace- 
ous Wings, reaching a little beyond the Body, atticulated, 
Horns, a large Thorax, bigger than the Belly; the Belly ſhort 
ind conical; much like the Heart of Animals: The Legs 
partly whitiſh, partly black. The Lengrh of the Body from 
Head to Tail, about 4+ of an Inch; its Colour, a very beau» 
tiful ſhining Green, in ſome tending to a dark Copper- Co- 
lour. Figures both of the Cones, Caſes, and Inſects, may 
be ſeen among Malpighi's Cuts of Galls, Tab. 13. and Tab. 
20. Fig. 72. which Fig. 72, exhibits well enough ſome others 
of the Gall- Inſects, but its Thorax is ſomewhat too ſhort for 
ours, 

(aa) Not only the Willow, and ſome other Trees, but 
Plants alſo, as Nettles, ä &c. have Caſes * 
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"Now this is ſo peculiar an Artifice, and fo far 
our of the Reach of any mortal Underſtanding, 
Wit, or Power, that if we conſider the Matter, 
with ſome of its Circumſtances, we muſt needs 
perceive manifeſt Deſign, and that there is the 
 Concurrence of fome great and wiſe Being, that 
hath, from the peginning, taken Care of, and 
. for the Animal's Good: For which Rea- 
n, as mean as the Inſtance may ſeem, I might be 
excuſed, if 1 ſhould enlarge upon its Particulars. 

But two or three Hints ſhall fuffice. 
In the firſt Place, tis certain that the Forma- 
tion of thoſe Caſes and Balls quite exceeds the 
ing of the Animal it ſelf; but it is the Act 
partly of the Vegetable, and partly of ſome 
irulency (or what ſhall I call it?) in the Juyce, 
or Egg, or both, repoſited on the Vegetable 
by the Parent Animal (6). And as this Viru- 
lency is yartous, according to the ence 
' 0 
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ced on their Leaves, by the Injection of the Eggs of an 
| kehneumon-Fly, | have obſerved thoſe Caſes always to grow 
in, or adjoining to ſome Rib of the Leaf, and their Pro- 
duction I conceive to be thus, viz. The Parent-InſeR, with 
ſtiff ſetaceous Tail, terebrates the Rib ot the Leaf, when 
ender, and makes pots for its Egg into the very Pith or 
Heart thereof, and probably lays in therewith, ſome proper 
uice of its Body, to pervert the regular Vegetation of it. 
rom this Wound ariſes a ſmall Excraſcence, which (when the 
Egg is hatched into a Maggot) grows bigger and bigger, as 
the Maggot increaſes, ſwelling on each Side the Leaf between 
the two Membranes, and extending it ſelf into the parenchy- 
mous Part thereof, until it is grown as big as two Grains of 
Whieat. In this Caſe lies a ſmall, white, rough Maggot, 
which turns to an Aurelia, and-afterwards to a very beau- 
tiful green, ſmall hneumon-Fly, 

(bb) What I ſuſpected my ſelf, I find confirmed by Mal- 
pighi, who in his exact and true Deſcription of the Fly bred 
in the Oaten Galls, ſaith, Non ſat fuit nature tam miro arti- 
icio Terebram ſeu Limam condidiſſe; ſed inflifto vulnere, vel 
extitato foramine infundendum exinde liquorem intra T . 

con didi: 
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of its Animal, ſo is the Form and Texture of 
the Caſes and Balls excited thereby; ſome be- 
ing hard Shells (ce), ſome tender Balls (dd), 
| ſome 
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condidit : quare fractâ per tranſuerſam muſtarum terebrd fre- 
ſuentiſimd, vivente animali, guite aliquot diaphani humoris 
Mauunt. And a little after, he confirms, by ocular Obſerva- 
tion, what he imagin'd before, viz. Semel prope Junii finem 
vidi Muſcam, qualem ſuperiùs delineavi, inſidentem quercins 
gemme, adbuc germinanti; herebat etenim foliolo ſtabili ab a- 
pics hiantis gemmæ erumpentz; & convulſo in arcum corpore, 
terebram evaginabat, ipſamque tenſam mmittebat ; & tume- 
fatto ventre circa terebra radicem tumorem excitabat, quem 
anterpolatis vicibus remittebat, In folio igitur. avulſa Muſca, 
minima er diaphana reperii ejefta ova, ſimillima iis, que ad- 
huc in tubis ſupererant. Non licuit iterum idem admirari ſpes- 
taculum, &c. 
Somewhat like this, which Malbigbi ſaw, I had the good 
Fortune toſee my ſelf once ſome Years ago: And that was, 
the beautiful, ſhining Oak- Ball Ichneumon ſtrike its Terebra in- 
to an Oak-Apple divers Times, no doubt to lay its Eggs 
therein, And hence I apprehend we ſee many Vermicules 
towards the Outſide of many of the Oak-Apples, which I 
ueſs were not what the Primitive Inſects laid up in the 
em, from which the Oak- Apple had its Riſe, but ſome 
other ſupervenient, additional InſeRs, laid in after the Ap- 
ple was grown, and whilſt it was tender and ſoft, 

(ce) he Aleppo-Galls, wherewith we make Ink, may be 
reckoned of this Number, being hard, and no other than 
Caſes of luſects which are bred in them; who when come 
to Maturity, gnaw their Way out of them ; which is the 
Cauſe of thoſe little Holes obſervable in them. Of the In- 
ſeas bred in them, ſee Philo/, Tranſat. No. 245, Of this Num- 


bet alſo are thoſe little ſmooth Caſes, as big as large Pepper- 


Corns, growing cloſe to the Ribs under Oaken-Leaves, glo- 
bous, but flattiſh; at firſt touched with a bluſhing red, after- 
wards growing brown ; hollow within, and an hard thin 
Shell without, In this lieth commonly a rough, white Mag- 
got, which becbmes a little long winged, black Ichneumon- 
Fly, that eats a little Hole in the Side of the Gall, and ſo 
gets out. = {6 ' 
(add) For a Sample of the tender Balls, I ſhall choofe the 
lobous Ball, as round, and ſome as big as ſmall Musket- 
Bullets growing cloſe to the Ribs, under Oaken- Leaves, 
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"ſome ſcaly (ee), ſome ſmooth | (75), ſome Hai- 
ry (gg), ſome Long, ſome Round, ſome Co- 

| | 1 lt? nical, 
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of 4 greeniſh yellowiſh Colour, with u bluſb of red; their 
Skin 1mooth, with frequent Riſings therein. Inwardly the 

are very ſoft and ſpongy ; and in the very Center is a Caſe 
with a white Maggot therein, which becomes an thneamon- 
Fly, not much unlike the laſt. As to this Gall, there is one 
Tong | have obſerved ſomewhat peculiar, and I may fay 
providential, and that is, that the Fly lies all the Winter in 
theſe Balls in its Infantile-State, and comes not to its Matu- 
rity till the following Spring. in the Autumn, and Winter, 
theſe Balls fall down with their Leaves to the Ground, and 
the Inſect incloſed in them is there fenced againſt the Win- 
ter Froſts, partly by other Leaves falling pretty thick upon 
them, and eſpecially by the thick, parenchymous, ſpongy 
Walls, afforded by the Gall; themſelves, 

Another Sample ſhall be the large Oak-Balls, called Oak- 
Apples, growing in the Place of the Buds, whoſe Generati- 
'on, Vegetation and Figure, may be ſeen in Malpig. de Gal- 
lis, p. 24. and Tab. 10. Fig. 33, c. Out of theſe Galls, he 
faith various Species of Flies come, but he names only two, 
and they are the only two I ever ſaw come out of them: 
Frequenter (ſaith he) ſubnigre ſunt muſce brevi munite tere- 
bra. Inter bas alique obſervantur aures, levi viridis tinctura 

uffuſe, oblonga pollentes terebra, Theſe two differently co- 
oured Flies, I take to be no other than Male and Female 
of the ſame Species. I have not obſerved Tails (which are 
their Terebre) in all, as Malpighi ſeems to intimate: Per- 
haps they were hid in their Thece, and I could not diſcover 
them : But I rather think there were none, and that thoſe 
were the Males: But in others, I have obſerved long, re- 
curvous Tails, longer than their whole Bodies. And theſe 
I take to be the Females. And in the Oak- Apples them- 
ſelves, I have ſeen the Aurelie, ſome with, ſome without 
Tatls. And I muſt confeſs, 'twas not without Admiration as 
well as Pleaſure, that I have ſeen with what exact Neatnek 
and Artifice, the Tail hath been wrapt about the Aurelia, 
wheteby it is ſecured from either annoying the Inſect, or 
being hurt it ſelf. | 

(ee) Sce before Note (z). - 

(FF) As in the preceding Note. 

(et) Of the rough or hairy Excreſcences, thofe on the 
Briar, or Dog-Roſe, are a good Inſtance, "Theſe Spongiola 
wvilloſs, as Mr. Ray, Galls rumoſa, as Dt, Maipight calls them, 
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nical, Sc. (4b). And in the laſt Place, let us 


add, That thoſe Species of Inſects are all endow - 
ed with peculiar and exactly made Parts for this 


— * — 


are thus accounted for by the latter; Ex copioſis reliffis ovis 
ita turbatur affiuens [Rubi] ſucens, ut Ss fiant complu- 
ra twbercula ſimul confurt congeſia, qua mathitnlorum ſeriebur, 
& fibrarum implications conte xta, ramoſas propagines germi= 
nant, ita ut minima qua ſylva appareat, G propago 
N bine inde villoſos edit, Hine inde pili pdriter crum- 
unt, C. ' 
F Theſe Balls are a ſafe Repoſitory to the Inſet all the 
Winter in its Vermicular-State, For the Eggs laid up, and 
hatched the Summer before, do not come to mature Inſects 
until the Spring following, as Mr. Ray rightly obſerves in 
Cat. Cantab. | - of 

As to the Inſetts themſelves, they are manifeſfly 7chnexs 
mon» Flies, having four Wings, their Atuus thick and large to- 
wards the Tail; and tapering up till it is AH and flender at 
its ſetting on to the Thorax, But the Ali or Bellies are not 
alike in all, though coloured alike, In ſome they are as is 
now deſcribed, and longer, without Terebre, or Tails; in 
ſome ſhorter with Tails: And in ſome yet ſhorter, and thick, 
like the Belly of the Ant, or the Heart of Animals, as in 
thoſe before, Note (z). But for a farther Deſcniptiow o 
2 ſhall refer to Mr. Ray, Cat. Plant circa Cantab. un- 

r Roſa ſylveſt. 

(hh) being an Inſtance ſomewhat out of the Way, [ 
ſhall pitch upon it for an Example here, viz. The goury 
Swellings in the Body, and the Branches of the Blackberry- 
Buſh ; of which Malpighi hath given us two good Cuts in 
Tab. 17. Fig. 62. The Cauſe of theſe is manifeſtly from 
the Eggs of Inſects laid in (Whilſt the Shoot is young and 
tender) as far ag the Pith, and in ſome Places not ſo deep: 
Which for the runs before-mentioned, makes the young 
Shoots tumify, and grow knotty and gouty. 

The Inſect tat comes from hence is of the former Tribe, 
a ſmall, ſhining Black kþdeltþ0n-Fly,/ abbut a tenth of an 
Inch long ; with jolured, red, capillary Horns, four long 
Wings, reaching beyond 2 a large Thorax, red Legs, 
and a ſhort, heart-like Belly. They hop like Fleas. The 
Males are leſs than the Females; are very venereous, endea» 
vouring a Coit in the very Box in which they are hatch'd; 
getting up on the Females, and tickling and thumping them 
with their Breeches and Horns, to excite them to Venery. 

| Cc 4 Service, 
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Service, to bore and pierce the Vegetable, and' to 
reach and injeRt their 


der Parts thereof. 
n NT MCI — x —k—Fk — IT Is, 
The Cox obus tox, 


' A ND now theſe Things being ſeriouſly conſi- 

dered, what leſs can be concluded, than that 
there is manifeſt Deſign and Forecaſt in this Caſe, 
and that there muſt needs be ſome wiſe Artiſt, ſome 
careful, prudent Conſervator, that from the very 
Beginning of the Exiſtence of this Species of Ani- 


mals, hath with great Dexterity and Forecaſt, pro- 


-vided for its Meſervation and Good? For what 
elſe could contrive and make ſuch a Set of curious 
Parts, exactly fitted up for that ſpecial Purpoſe: 
And withal implant in the Body ſuch peculiar Im- 

regnations, as ſhould have ſuch a ſtrange uncouth 
— on a quite different Rank of Creatures? 


And laſtly, what ſhould make the Inſect aware of 


this its ſtrange Faculty and Power, and teach it ſo 
cunningly and dextrouſly to employ it for its own 
Service and Good? | 
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BOOK IX. 


Of ReeTILEs, and the Inbabitants of 
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G HAF. 1 
Of REPTILES, 


WER AVING diſpatch'd the inſect Tribe, 
8 H | there is but one Genus of the Land- 
* 18 Animals remaining to be ſurvey'd z and 
that is, that of Reptiles (a). Which I 
ſhall diſpatch in a little Compaſs, by Reaſon I have 
ſomewhat amply treated of others, and many — 

| | the 
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(a) Notwithſtanding I have before, in Book IV. Chap. 12. 


. ( 50 taken Notice of the Farth- Worm; yet it being a good 


xample of the Creator's wiſe and curious Workmanſhip, in 
even this meaneſt Branch of the Creation, I ſhall ſuperadd a 
few farther Remarks from Drs, Willis and Ty on. Saith Willis, 
Lupbricus terreflris, licks vile & contemptibile habetur, Orga- 
nd 


394 Of Reptiles, Book IX. 


the Things may be apply'd here, But there are 
ſome Things in which this Tribe is ſome what ſin- 


hall therefore take by 
A rhis P1463. One is their Metiah, which 
in another Place (% riken Notice of to b 
tes curious, tan it is different from that e 
& Animals, whether we cortfider- the Manne 
Was vermicular, or ſinuous (ch, of like . 
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na vitalia, necnoft & alia viſcera, & membra divino artificio 
admirabiliter ſabreſadla ſortitur : totius corporis compages mu/- 
culorum annularium catena eſt, quorum fibre orbiculares con- 
tracta quemque aunulum, prius amplum, & dilatum, anguſti- 
arm e longiorem reddunt, This Muſcle in Karth- Worms, 
I find is ſpiral, as in à good Meaſure is their Motion like- 
wiſe; fo that is Means they can, (like the Worm of an 
Aungre,) the bore their Paſſage into the Earth, Their 
. reptile Motion ah may be explain d by a Wire wound on a Cy- 
lindir; which whon ſlipp'd off, and one End extended and held faft, 
will bring the other nearer it, So the Earth-Worm, having 
ſhot ont, or extended its Body, (which i; with a Wreathing,) it 
fakes hold by thoſe ſmall Feet it hath, and ſo contratts the 
hinder Part of its Body, Thus the curious and learned Dr, 
Tyſon, Phil. Tranſ. No. 147.] Nam projinde chm portio cor- 
poris ſuperior elongata, & oxporretta, ad ſpatium altirins ex- 
tenditur, ibidemque plano affigitur, ad ipſum quaſi ad centrum 
portio corporis inferior relaxata, e abbreviata Aal pertrahitur, 
Potdunculi ferie quadruplici, per totam longitudmem Lumbrici 
di bon unt ur; hit quaſs totidem uncis, partem mold hanc, mo- 
ao iam, plano affigit, dum alteram oxporrigit, aut poſt ſe du- 
eit. Supra oris hiatum, Proboſcide, qua terram perſorat & 
aevat, donatur. And then he goes on with the other Parts 
thit fall under View, the Brain, the Guller, the Heart, the 
fpermatick Vaſſels, the Stomachs and Inteſtines, the Foramina 
on the Top of the Back, adjoyning to each Ring, ſupply- 
ing the Place of Lungs, and other Parts, Willis de Anim, 
ror. P. 1. C. 3. ; 
In Book IV. Chap, 8. 

9 There is a great Deal of geometrical Neatneſs and 
Nicety, in the finuous Motion of Snakes, and other Ser- 
pents, For the aſſiſting in which Action, the annular Scales 
under their Body are very remarkable, lying croſs the Belly, 
contrary to what thoſe in the Back, and reft of the Body —＋ 

AH 
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the Snail (d), or the Caterpillar (e), or the Multi- 
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alſo as the Edges of the foremoſt Scales ſye · over the 
of their following Scales, from Head to Tail; ſo tho 


ges run our a little beyond, or over their following Scales ; 


as that when each Scale is drawn, back, or ſet a little up- 
right by its Muſcle, the outer Edge thereof, (or Foot it may 
be call'd,) is rais'd alſo a little from the Body, to lay hold 
on the Earth, and ſo promote and facilitate the Serpent's 
Motion. This is what may be eaflly ſeen in the Slough, or 
Belly of the Serpent-kind, But there is another admirable 
Piece of Mechaniſm, that my Antipathy to thoſe Animals 
hath proyontes my ptying into; and that- is, that every 
Scale hath a diſtin Muſcle, one End of which is tack'd to 
the Middle of its Scale; the other, to the upper Edge of its 
following Scale. This Dr. Ty/on found in the Rattle: Shake, 
and I doubt not is'in the whole Tribe. | 

(d) The wiſe Author of Nature, having,deny'd Feet and 
Claws to enable Snails to creep and climb bath made them 
amends in a Way more commodious for their State of Life, 
by the broad Skin along each Side of the Belly, and the un- 
dulating Motion obſervable there, By this latter tis they 
creep; by the former, aſliſted with the glutinous Slime emit- 
ted from the Snail's Body, they adhere firmly and fecurel 


to all Kinds of Superficies, partly by the Tenacity of their 


Slime, and partly by the Preſſure of the Atmoſphere. Con- 
cerning this Part, (Which he calls the SnaiF's Feet,) and their 
Undulation, Sec Dr. Lifter's Exercir, Anat. f. $. 1. and 37. 
(e) The motive Parts, and Motion of Caterpillars, are 
uſeful, not only to their Progreſſion and Conveyance from 
Place to Place; but alſo to their more certain, eaſy and 
commodious gathering of Food. For having Feet before 
and behind, they are not only enabled to go by a'kind of 
Steps made by their fore and hind Parts; but alfo to climb 
up Vegetables, and to reach from their Boughs and Stalks 
for Food at a Diſtance ; for which Services, their Feet are 
very nicely made both before and behind. Behind, th 
have broad Palms for flicking too, and theſe beſet almo 
round with ſmall ſharp Nails, to hold and graſp what they 
are upon: Before, their Feet are ſharp and hook'd, to 
draw Leaves, exc. to them, and to hold the fore- part of the 
Body, whilſt the hinder-parts are brought up therero, But 
nothing is more remarkable in theſe Reptiles, than that theſe 
Parts and Motion are only temporary, and incomparably a- 


dapted only to their preſent Nymt ha- State; whereas in their 
Aurelia- 
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to it, particularly the Spine (g), and the 
cles co-operating with the Spine, in ſuch as 
have Bone, and the annular and other Muſcles, in 
ſuch as have none, all incomparably made for 
thoſe curious, and I may ſay, geometrical Wind- 
ings and Turnings, Undulations, and all the va- 
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Aurelia- State, they have neither Feet nor Motion, only a 
little in their hinder-parts: And in their Mature- State, they 
5 the Parts and Motion of a flying Inſet, made for 
t. | 
(lt is a wonderful pretty Mechaniſm, obſervable in the 
going of 2 as the Juli, Scolopendre, &c. that on 
each Side the Body, every Leg hath, its Motion, one very 
regularly following the other from one End of the Body to 
the other in a Way not caſy to be deſcrib'd in Words; ſo 
that their Legsgih going, make a kind of Undulation, and 
ive the Body a ſwifter Progreſſion than one would imagine 
it ſhould have, where ſo many Feet are to take ſo many 
ſhort Steps. | 
(@) Vertebrarum Apophyſes breviores ſunt, pracipue juxta ca- 
put, Cnjus propterea flexus in averſum, e latera, facilis Vipe- 
ris eft : ſecus Leonibus, &c.——Incumbit his Offibus ingens Muſ- 
culorum minutorum praſidium, tum ſpinas tendinum exilium 
magno apparatu diducentium, tum vertebras potiſſimum in di- 
verſa flettentium, atque erigentium, Adeoque illam corporis 
miram agilitatem, non tantum (ut Ariftot.) iri dnapreis » 
vid, d e quoniam facile. ad flexum, & cartilagi- 
neas produxit vertebras, ſed quia etiam muliiplicia mot loca» 
liz inflrumenta muſculos fabrefecit provida rerum Parent Na- 
tura, e ſuit, Blaſ. Anat. Anim, P. 1. e. 39. de Vi- 
peri è Veſlingio. 

That which is most remarbable in the Vertebre [of the Rat- 
tle-Snake, beſides the other curious Articulations,) is, hat 
the round Ball in the lower Part of the upper Vertebra, enters 
4 Socket of the upper Part of the lower Vertehra, like as the 


Head of the Os Femoris doth the Acetabulum of the Os Iſ- 


chii; by which Contrivance, as alſo the Articulation with one 
another, they have that free Motion of winding their Bodies 
any Way. Dr. on's Anat, of the Raztle-Snake in Phil, 
Tranſ, No, 144. What is here obſery'd of the Vertebre of 
this Snake, is common to this whole Genus of Reptiles. 


rious 
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ripys Motions to be met with in the reptile - 
Kind. 1 

Another Thing that will deſerve our Notice, is, 
the Poyſon (v) that many of this Tribe are ſtock'd 
with. Which I the rather mention, becauſe ſome 
make it an Objection againſt the divine Super- 
intendence and Providence, as being a Thing fo 
far from uſeful, (they think,) that 'tis rather miſ- 


chievous and deſtructive of God's Creatures. But 


the Anſwer is caſy,.. viz. That as to Man, thoſe 


Creatures are not without their great Uſes, par- 
ticularly in the Cure of (i) ſome of the moſt ſtub- 
| born 


— * 


() My ingenious and learned Friend, Dr. Mead, exa- 
mined with his Microſcope, the Texture of a Viper's Poyſon, 
and found therein at firſt only a Parcel of ſmall Salts nimbly 
floating in the Liquor ; but in a ſhort Time the Appearance 
was chang'd, and theſe ſaline Particles were ſhot out into Cry- 
ftals, of an incredible Tenuity and Sharpneſs, with ſomething 
like Knots here and there from which they ſeem'd to proceed; 
ſo that the whole Texture did in a Manner repreſent 4 Spi- 
der g. Web, though infinitely finer. Mead of Poyſons, p. 9. 

As to the Nature and Operation of this Poy/on, fee the 
ſame ingenious Author's Hypotheſis, in his following Pages. 
This Poy/on of the Viper, lieth in a Bag in the Gums, at 
the Upper-end of the Teeth. It is ſeparated from the Blood 
by a conglomerated Gland, lying in the anterior lateral Part 
of the Os Sincipitis; juſt behind the Orbit of the Eye: From 
which Gland lieth a Du, that conveys the Poylon to the 
Bags at the Teeth, 

The Teeth are tubulated, for the Conveyance, or Emiſ- 
fion of the Poyſon into the Wound, the Teeth make; but 
their Hollownels doth not reach to the Apex, or Top of the 
Tooth, (that being ſolid and ſharp, the better to _ ) 
but it ends in a long lit below the Point, out of which the 
Poyſon is emitted, Theſe Perforations of the Teeth, Ga- 
len ſaith, the Mountebanks us'd to ſtop with ſome kind of 
Paſte, before they ſuffer'd the Vipers to bite them before 
their Spectators, Cuts of theſe Parts, exc. may be ſeen in 
the laſt cited Book of Dr. Mead. Alſo Dr. Tyſon's Anat. of 
the Rattle-Snake, in Philoſ. Tran/att. No. 144. 

(i) That Vipers have their great Uſes in Phyſick, is mani- 
feſt from their bearing a great Share in ſome of our beſt 
Antidotes, 
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born Diſeaſes ; however, if they were not, there 
would be no Injuſtice for God to make a Set of 
ſuch noxious Creatures, as Rods and Scourges, to 
execute the divine Chaſtiſements upon ungrateful 
0 . | | 
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Antidotes, ſuch as Theriaca Andromachi, and others; alſo 
in the Cure of the Elezphantiaſfss, and other the like ſtubborn 
Maladies; for which 1 hall refer to the medical Writers. 
But there is ſo ſingular à Caſe in the curious Collection of 
Dr. Ol. Worm. related from Xircher, that I ſhall entertain the 
Reader with it. Near the Village of Seſſs about eight Miles 
from the City Braccia no in Italy, ſaith he, Specus ſex caverna 
(wulgd La Grotta delli Serpi) duorum hominum capax, fiſtuloſis 
quibuſdam foraminibus in formam cribri perſorata cernitur, 
ex quibus ingens quadam, principio veris, diverſicolorum Sor- 
pentum, null tamen, ut dicitur, 1 veneni qualitate 
imbutorum progenies quotannis pullulare ſolet. In hic ſpelun- 
64 Elophantiacos, Leproſos, Paralyticos, Arthriticos, Podagri« 
cos, &c. nudos exponere ſolent, qui mox halituum ſubterrane.- 
erum calore in ſudorem reſoluti, Serpentum propullulantium, 
totum corpus infirmi implicantium, ſuctu linfiuque ita omni vi- 
tioſo virulentoqus humore privare dicuntur, wut repetito hoc 
per aliquod tempus medicamento, tandem porfette ſanitati reſli- 
twantur, This Cave Kircher viſited himſelf, found it warm, 
and every Way agreeable to the Deſcription he had of it; 
he ſaw their Holes, heard a murmuring hiſſing Noiſe in 
them; but although he miſſed ſeeing the Serpents (it being 
not the Seaſon of their creeping out) yet he ſaw great Num- 
bers of their Exuvia, or Sloughs, and an Elm growing hard by 
laden with them. 

The Diſcovery of this Cave, was by the Cure of a Leger 
going from Rome to ſome Baths near this Place ; who lo- 

ng his Way, and being benighted, happened upon this 
Cave; and finding it very warm, pull'd off his Cloaths, and 
being weary and fleepy, had the good Fortune not to feel 
the Serpents about him, till they had wrought his Cure. Vid. 
| Muſeum Worm. L. 3. c. 9. | 

The before-commended Dr. Mead, thinks our Phyſicians 
deal too cautiouſly and ſparingly, in their preſcribing only 
ſmall Quantities of the Viper's Fleſh, exc. in the Elephantiaſis, 
and ſtubborn Leproſies: But he recommendeth rather the Gel- 
ly or Broth of Vipers; or, as the ancient Manner was, to 
boil Vipers, and eat them 'like Fiſh; or at leaſt to drink 
Wine, in which they have been long infuſed, Vid. Mead. 
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and ſinful Men. And I am apt to think that the 


Nations which know not God, are the moſt an- 
noy'd with thoſe noxious Reptiles, and other per- 


nicious Creatures. As to the Animals themſelves, 


their Poyſon is no doubt of ſome great and eſpe- 
cial Uſe to themſelvrs, ſerving to the more ealy 


\ Conqueſt, and ſure Capture of their Prey, whi 


might otherwiſe be too reſty and ſtrong, and if 
once (cap would hardly be again recover'd, by 
Reaſon © their ſwifter N otion, and the Help of 
their Legs; beſides all which, this their Poyſon 
may be probably of very great Uſe to the Dige» 
{tion of their Food. | 

And as to the innocuous Part of the Reptile- 
Kind, they as well deſerve our Notice for their 
Harmleſneſs, as the others did for their Poyſon. 
For as thoſe are endow'd with Poyſon, becauſe 
they are predaceous z ſo theſe need it not, becauſe 
their Food is near at hand, and may be obtain'd 
without Strife and Conteſt, the next Earth (&) 
affording Food to ſuch as can terebrate, and make 
Way into it by their Vermicular Faculty; and the 
next Vegetable being Food to others that can climb 
and — (/), or but crawl to it. 
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(k) That Earth-worms live upon Earth, is manifeſt from the 
little curled Heaps of their Dung ejected out of their Holes. But 
in Philoſ. Tran ſact. No. 291. J have ſaid, it is in all Probabi- 
lity Earth made of rotted Roots and Plants, and ſuch like 
nutritive Things, not pure Earth. And there is farther Rea- 
ſon for it, becauſe Worms will drag the Leaves of Trees 
into their Holes. 

(1) Snails might be in Danger of wanting Food, if they 
were to live only upon ſuch tender Plants as are near the 
Ground, within their Reach only ; to impower them there- 
fore- to extend their Purſuits farther, they are enabled by 
the Means mentioned in Note (d), to ſtick unto, and creep 
up Walls and Vegetables at their Pleaſure, 


CHAP. 


f " * 
7 AX. 
* | . 


C HAP. II. 
O the Inhabitants of the War ERS. 

1 Have now gone through that Part of the Ani- 
I mal World, which I propoſed to ſurvey, the 
Animals inhabiting the Land, 

© As to the other Part of the Terraqueous Globe, 
the Waters, and the Inhabitants thereof, not ha- 
ving Time to finiſh what I have begun on that 
large Subject, I ſhall be forced to quit it for the 
preſent, altho' we have there as ample and glori- 
ous a Scene of the Infinite Creator's Power and 
Art, as hath been already ſer, forth on the dry 
Land. For the Waters themſelves are an admira- 


ble Work of God (a), and of infinite Uſe (5) to 
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(a) Beſides their abſolute Neceſſity, and great Uſe to the 
World, there are ſeveral Topics, from whence the Waters 
may be demonſtrated to be God's Work; as, the creating ſo 
vaſt a Part of our Globe; the placing it commodiouſly there: 
in, and giving it Bounds; the Methods of 1 it ſweet 
and clean, by its Saltneſs, by the Tides, and Agitations by 
the Winds; the making the Waters uſeful to the Vegetati- 
on of Plants, and for Food to Animals, by the noble Me- 
thods of ſweetning them; and many other Things. beſides, 
which are inſiſted on in that Part of my Survey. 

(6) Pliny having named divers Mirabilia Aquarum , to 
ſhew their Power; then proceeds to their Uſes, viz. Eedem 
cadentes omnium terra naſcentium cauſa fiunt, prorſus mirabi- 
hi natura, ſiquis velit reputare, ut fruges gignantur, arbores fru- 
ticeſque vivant, in cœlum migrare aquas, animamque etiam her. 
bis vitalem inde deferre : juſta confeſſione, omnes terre quoq ue 
| wires aquarum eſſe beneſicii. Quapropter ante omnia ipſarum 
potentia exempla ponemus : Cuntias enim quis mortalium enu- 
merare queat ? And then he goes on with an Enumeration 
of ſome Waters.famed for being medicinal, or ſome other 


unuſual Quality. Plin, L. 31. c. 1, 2. 


that 
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that Part of the Globe already ſurveyed; and the 
prodigious Variety (c), and Multitudes of curious 
and wonderful Things obſervable in its Inhabitants 
of all Sorts, are an inexhauſtible Scene of the Cre- 
ator's Wiſdom and Power. The vaſt Bulk of 
ſome (d), and prodigious Minuteneſs of others (e), 
together with the incomparable Contrivance and 
Structure of the Bodies (/) of all; the Proviſions 
and Supplies of Food afforded to ſuch an innume- 
rable Company of Eaters, and that in an Element, 
unlikely one would think, to afford any great Store 
of Supplies (g); the Buſineſs of Reſpiration per- 
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(e) Pliny reckons 176 Kinds in the Waters, whoſe Names 
may be met with in his L. 32. c. 11. but he is ſhort in his 
(d) Pliny, L. 9. c. 3. faith, that in the Indian Sea there 


are Balens quaternim jugerum (i. e. 960 Feet) Priftes 200 
enbitorum (i. e. 300 Feet.) And L. 32. c. 1. he mentions 


Whales 600 Foot long, and 360 broad, that came into a 
River of Arabia. If the Reader hath a mind, he may ſee 


- Reaſon why the largeſt Animals are bred in the Sea, 
„9. . 1. 

(e) As the largeſt, ſo the moſt minute Animals are bred 
in the Waters, as thoſe in Pepper-water; and ſuch as make 
the green Scum on the Waters, or make them ſeem as if 
green, and many others. See Book IV. Chap. it. Note (), (o). 

(F) It might be here ſhewn, that the Bodies of all the 
ſeveral Inhabitants of the Waters are the beſt contrived and 
fuited to that Place and Buſineſs in the Waters, which is pro- 
per for them; that particularly their Bodies are cloathed and 
puarded, in the beſt Manner, with Scales, or Shells, cc. ſuit- 
table to the Place they are to reſide in, the Dangets they 
may there be expoſed unto, and the Motion and Buſineſs 
they are there to perform : That the Center of Gravity (of 
great Confideration in that fluid Element,) is always plac'd 
in the fitteſt Part of the Body : That the Shape of their Bo- 
dies, (eſpecially the more ſwift,) is the moſt commodious 
for making Way through the Waters, and moſt agreeable to 
geometrical Rules; and many other Matters beſides would 
deſerve a Place here, were they not too long for Notes, 
and that I ſhall anticipate what will be more proper for ano- 
ther Place, and more accurately treated of there, 


* (4) See before Book IV. Chap. It. 
| Dd form'd 


to What is in Land Animals (b) , the Adjuſtment 
of the Organs of Viſion (i)) to that Element in 


which the Animal liverh z the Poiſe (), the Sup - 


port (), the Motion of che Body (+), forwards 
* | 1 | 1 1 | | 4 93 \ with 
(hb) Galen was aware of the Reſpirati n of Fiſhes by their 
Branchia, For having ſaid, that Fiſhes have no Occaſion of 
a Voice, neither reſpire through the Mouth as Land Ani- 


mals do, he faith, Sed earum, quas Branchias nuncupamus, 


conſtrutita, pſt vice Pulmonis oft. Cum enim crebris ac tnut- 
bus foraminibus ſint Branchia he intercepte," aeri quidem & 
vapori perviis, ſubtilioribus tamen quam pro mole aqua; hant 

uidem extra repellunt, illa autem prompte intromittunt. Ga- 
Een de UL. Part. L. 6. c. 9. So alſo Pliny heid, that Fiſhes 


reſpired by their Gills ; but he ſaith Ariſtotle was of a diffe- 


rent Opinion. Plin. L. 9. c. 7. Ando Arxiſtotle ſeems to 
be in his Hit. Animal. L. 8. c. 2. and in other Places. 
And I may add our famous Dr. Needham. See his De form. 
Faetis, Chap. 6. and Anſwer to Seycrinus, 
(i) A protuberant Eye would have been inconvenient for 
iſpes, by hindring their Motion in ſo denſe a Medium as 
ater is; or elſe their bruſhing through ſo thick a Medium 
would have been apt to wear, and prejudice their Eyes; 
therefore their Cornea is flat. To make amends for which, 
as alſo for the Refraction of Water, different from that of 
the Air, the wiſe Gontriver of the Eye, hath made the Cry- 
flalline ſpherical in Fiſhes, which in Animals, living in the 
Air, is lenticular, and more flat. 

() As I haye ſhew'd before, that the Bodies-of Birds are 
nicely pois'd to ſwim in the Air; ſo are thoſe of Fiſhes for 
the Water, every Part of the Body being duly balane'd, and 
the Center of Gravity, (as 1 ſaid in Note (F), accurately fix'd, 
And to prevent Vacillation, ſome of the Fins ſerve, parti- 
cularly thoſe of the Belly; as Bore#i prov'd by cutting off 
the Belly-fins, which caus'd the Fiſh to reel to the right and 
left Hand, and render'd it unable to ſtand ſteadily in an up- 
right Poſture. 

To enable the Fiſh to abide at the Top, or Bottom, 
or any other Part of the Waters, the Air-Bladder is given 
to moſt Fiſhes, which as 'tis more full or empty, makes the 
Body more or leſs buoyant, 

(m) The Tail is the grand Infirument of the Motion of 
the Body ; not the Fins, as ſome imagine. For which yew 

| On, 
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form'd in a Way ſo different from, but equivalent 
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with great Swiftneſs, and upwards and downwards 
with great Readineſs and Agility, and all without 
Feet and Hands, and ten thouſand Things beſides; 
all theſe Things, I ſay, do lay before us fo vas 
rious, ſo glorious, and withal ſo inexhauſtible a 
Scene of rhe divine Power, Wiſdom and Good- 
neſs, that it would be in vain to engage my ſelf 
in ſo large a Province, without allotting as much 
Time and Pains to it, as the preceding Sury 
hath coſt me. Paſling by therefore that Part of 
our Globe, 1 ſhall only Gay ſomewhat very brief- 
ly concerning the inſenſitiue Creatures, parcicaarly 
thoſe of the vegetable X ingdom, and ſo conclude 
2 ee 
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ſon, Fiſhes are more muſculous and ſtrong in that Part, than 
in all the reſt of their Body, according as it is in the mo- 
tive Parts of all Animals, in the pectoral Muſcles of Birds, 


the Thighs of Man, cc. 


If the Reader hath a Mind to ſee the admitable Method, 
how Fiſhes row themſelves by their Tail, and other Curio» 
fities relating to their Swimming; 1 ſball refer him to Barelli 
de mot. Anim. Part. 1. Chap, 23. particularly to Prop. 213. 
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ight be ſaid, than engage too far in 
Particulars. I might inſiſt upon the great Variety 
there is, both of Trees -and Plants provided for 
all Ages, and for every Uſe and Occaſion of the 
World (a); ſome for Building, for Tools and U- 
tenſils of every Kind; ſome hard, ſome ſoft z ſome 
tough and ſtrong, ſome brittle; ſome long and tall, 
ſome ſhort and low; ſome thick and large, ſome 
ſmall and flender z ſome for Phyſick (6), 3 
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(a) The fifth Book of Theophraſius's Hif. Plant. may be 
here conſulted : Where he gives ample Inſtances of the va- 
rious Conſtitutions and Uſes of Trees, in various Works, 
c. See alſo before Book IV. Chap. 13. Note (a). 

— quoque herbis inſernit [Natura] remedia : quip- 

chm medicinas dederit etiam aculeatis in quibus 1þ- 
s providentiam Nature ou admirari amplectiqus non eff, 
mum [nds excogitavit aliquas aſpeftu hiſpidas, tan truces, 
ut tanthm non vocem ipſins fingentis illar, rationemque red- 
dentis exaudire videamur, ne ſe depaſcat avida Quadrupes, ne 
procaces manus rapiant, ne negletta veſligia obterant, ne inſi- 
dens Ales infringat : his muniendo Aculeis, teliſque armando, 
Femediis ut tuta ac ſalva ſint. Ita hoc quoque quod in iis odi- 
mus, hommumn- 2 excogitarnm oft, Plin, N. H. L. 22. c 6. 
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X. 

Food, ſome for Pleaſure ; yea, the moſt abje& 
2 Shrubs, and the very Buſhes ad Brumbles cee 8 
4 ſelves, the Husbandman can teſtify the Uſe of, 
1 I might alſo ſurvey here the curious Anatomy 


and Structure of their Bodies (d), and ſhew the 


1 


Are ſome of the Species of Nature noxious ? They are al- 
ſo uſeful —— Doth a Nettle fling ? It is to ſecute ſo good 4 
Medicine from the Rapes of Children and Cattle. Doth the 
Bramble cumber a Garden ? It makes the better Hedge; where 
if it chanceth to prick the Owner, it will tear the Thief. Grew 
Coſmolog. L. 3. c. 2. $. 47. 

(e) That the moſt abjet Vegetables, exc. have their Uſe, 
and are beneficial to the World, may in ſome meaſure ap- 
pear from the Uſe the Northern People put rotten Wood, exc. 
unto. Sarl ingenioſum modum habent populi ſeptentrionales in ne- 
moribus nocturno tempore pertranſeuntes, imo & diurno, quan- 
do in remotioribus Aquilonis partibus ante, & poſt Solſlitium 
hyemale continue nottes habentur. Quique his remediis indi- 
ent, Cortices quercinos inquiruut putres, eaſque collocant certo 
inrer fits itinerts inſlituti, ut eorum ſplendore, qud voluerint, 
perficiant iter. Nec ſolim hoc praſtat Cortex, ſed & Truncus 
—_ ac fungus ipſe Agaricus appellatus, &c. Ol. Mag. 

iſt, L. 2. c. 16. | 
To this we may add Thiftles in making Glaſs, whoſe Aſhes 
Dr. Merret ſaith, are the beſt, vis, the Aſhes of the Com- 
mon-way Thiftle, though all Thiſtles ſerve to this Purpoſe. 
Next to Thiſtles are Hop-ſtrings, cut after the Flowers are ga- 
thered. Plants that are Thorny and Prickly, ſeem to afford 
the beſt and moſt Salt, Merret' Ob ſerv. on Anton, Nor. 


p. 265. 


Quid maſora ſequar ? Salices, humileſque Geniſla, 
Aut ille pecori frondem, aut paſtoribus umbram 
Sufficiunt, Sepemque ſatis, & pabula meli. 
Virg. Georg. L. 2. v. 434. 


| (4) Dr. Beal (who was very curious, and tried many Ex- 
eriments upon Vegetables) gives ſome good Reaſons to 
mazine, that there is a direct Communication between the 
Parts of the Tree and the Fruit, ſo that the ſame Fibres 
which conſtitute the Root, Trunk, and Boughs, are extend- 


ed into the very Fruit, And in old Horn-beams, I have ob- 
* ſerved 
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admirable Proviſion made for the Conyeyance of 
the lymphatick and eſſential Juices, for communi- 
— t uh as neceſſary to Vegetable, as Ani» 
mal Life (e): I might alſo ſpeak of, even the very 
Covering they are provided with, becauſe it is a 
curious Work in Reality, although leſs ſo in Ap- 
peatance: And much more therefore might I ſurvey 


#* 


* . 
* 


ſerved ſomething very like this; in many of which, there 
are divers great and ſmall Ribs (almoſt like lyy, only united 
to the Body) running from the Root up along the outſide of 
the Body, and terminating in one ſingle, or a few Boughs ; 
Which Bough or Boughs ſpread again into Branches, Leaves 
and Fruit, See what Dr, Beal hath in Lowth, Abr. V. 2, 
» 7190, ' 
- But as to the particular Canals, and other Parts relating 
to the Anatomy of Vegetables, it is too long a Subje for 
this Place, and therefore I ſhall refer to Seigneur Malpighi's 
and Dr. Grew's Labours in this kind, | 

(e) Tanta oft Reſpirationis neceſſitar, & nſus, ut Natura in 

lis viventium ordinibus varia, ſed ana 12 paraverit in- 
firumenta, que Pulmones vocamns [and ſo he goes on with 
obſerving the Apparatus made inthe various Genera of Ani- 
mals, and then faith] 1» Plantit verd, que infimum animali- 
um attingunt ordinem, tantam Trachearum copiam & produc- 
rionem extare par off, ut his minim Vegetantium partes prater 
earticem irrigentur.— Plante igitur (ut 1 fas oft) 
chm fins viventia, viſceribus infixe terre, ab bac, ſeu potini 
ab aqui & dire, commixtis & percolatis à terra, —_ 
wis ſue materiam recipinnt, ipſarumque Trachea ab halitu ter- 
re, extremas radices ſubingreſſo, replentur, Malpig. Op. A- 
nat. Plant. p. 15. / 

Theſe Trachea or Air-Veſſels, are viſible, and appear very 
pretty in the Leaf of Scabivus, or the Vine, by pulling aſun- 
der ſome of its principal Ribs, or great Fibres; between 
which, may be ſeen the Spiral Air-Veſſels (like Threads of 
Cob-web) a little uncoyled: A Figure whereof, Dr. Grew 
hath given us in his Anat. Plant. Tab. 51, 52. 

As to the curious coyling, and other Things relating to 
the Structure of thoſe Air-Feſſels, I refer to Malpig. p. 14. 
and Dr. Grew, ib. L. 3. c. 3. $.16, ec. and L. 4. c. 4. $. 19. 
of Mr. Ray, from them ſyccinQly, Hiſt. Plant. L. 1. c. 4. 


the 
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the neat Variety and Texture of their Leaves (7) 
the admirable Finery, Gaiety, and Fragrancy of 
their Flowers (g). I might alſo inquire into the 

wonder · 


* 


(f) Concerning the Leaver, I ſhall note only two or three 
Things. 1. As to the Fibres of the Leaf, they ſtand not in 
the Stalk, in an even Line, but always in an Angular, ot 


_ Circular Poſture, and their vaſcular Fibres or Threads, are 
3, 5, Of 7, The Reaſon of their Poſition thus, is for the 


more ere&t Growth and greater Strength of the Leaf, as al- 
ſo for the Security of \ts Sap. Of all which ſee, Dr. Grew, 
L. t. e. 4. b. f. ere, und L. 4. Par, r. c. 3. alfo}Tab. 4. Fig. . 
to tt, Another Obſeryable in the Fibres of the Leaf, is 
their orderly Poſition, iv as to take in an eighth Part of a 
Circle, as in Maillows; in ſome a tenth, but in moſt a twelfth, 
as in Holy-Oa or a ſixth, ay in Siryngea. Id, ib. Tab. 46, 47. 

2, The Art in Folding vp the Leaves before their Erupti. 
on out of their Gems, cc. is incomparable, both for its E- 
legancy and Security, viz. I» raking wp (/0 as their Forms 
will bear ) the leaſt room; and in being ſo conveniently couched © 
at to be capable of reteiving Protection from other Parts, or of 
giving it to one another, e. g. Firſt, there i; the Bow-lap, 
where the Leaves are all laid ſomewhat tonvexly one over ano» 
ther, but not plaited mmm but where the Leaver are not ſo 
thick ſet, as to ſtand in the Bo. lap, there we have the Plica» 
ture, or the Flat-lap; as in Roſt-tree, & c. And ſo that euri- 
ous Obſerver goes on ſhewing the various Foldings, to which 
he gives the Names of the Duplicature, Multiplicature, the 
Fore-rowl, Back-rowl, and Tre. rowl, or Treble-rowl, Grew, 
ib, L. t. c. 4. f. 14, ce. To theſe he adds ſome others, L. 4. 
P. f. c. r. $. 9, Conſult alſo Malpig. di Gemmis, p. 22, &e. 

To theſe curious Foldings, we may add another noble 
Guard by the Interpoſition of Films, c. of which Dr. Grew 
faith, there are about ſix Ways, viz, Leaves, Surſoyls, In- 
rerfoyts, Stalks, Hoods, and Mantlings. Grew. ib. and Tab. 


41, 42. Malpig. ibid. 


(s) In the Flower may be conſidered the Empalement, as 
Dr. Grew; the Calix, or Perianthium, as Mr. Ray and others, 
call it, deſigned to be a Security, and Bands, to the other 
Parts of the Flower. Floris velut baſis ex fulcimentum eſe. 
Ray Hiſt. L. r. c. 10. Flowers, whoſe Perala are ſtrong 
(as Tulips) have no Calix. Carnations, Whoſe Petala are 
long and lender, have an Empalement of one Piece: And 
others, ſuch as the Knap-weeds, have it conſiſting of ſeveral 
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wonderful Generation and Make of the Seed (þ), 
and the great Uſefulneſs of their Fruit: I might 
ſhew that the Rudiments and Lineaments of the 
Parent» Vegetable, though never ſo large and ſpa- 
cious, is locked up in the little Compaſs of their 
Fruit or Seed, though ſome of thoſe Seeds are ſcarce 
viſible to the naked Eye (). And foraſmuch be 

| the 


— — — _ — — —_— > —— 


Pieces, and in divers Rounds, and all with a counterchange- 
able 9 go to each other, for the greater Strength and de- 
Fay of themſelves, and the Petala, &c. they include. 

The next is the Foliation, as Dr. Grew, the Petala, or Fo- 
lia, as Mr. Ray, and others. In theſe, not only the admi- 
rable Beauty, and luxuriant Colours are obſervable, but alſo 
their curious Folding: in the Calix, before their Expanſion, 
Of which Dr, Grew hath theſe Vatieties, viz. The Clo{4- 
Conch, as in Roſes; the Concave-Couch, as in Blattaria flore 
4e; the Single-Plait, as in Peaſe-Bloſſoms ; the Double- 
Plait, as in Blus- Bottles, &c. the Couch and Plait together, 
as in Marigolds, &c. the Rowl, as in Ladies Bower ; the 
api, as in Mallows; and laſtly, the Plait and Spire toge- 
mers as in Convoluulys Doronici folio, L. 1. c. 5. $. 6. and 
Tab. 5 | | 
= m_ hy the Stamina with their Apices, and the Stylus, (cal- 
led the Attire by Dr. Grew) they ate admirable, whether 
we conſider their Colours, or their Make, eſpecially their 
Uſe, if it be as Dr. Grew, Mr. Ray, and others imagine, 
namely, as a Male Sperm, to impregnate and fructify the 
Seed. Which Opinion is corroborated by the ingenious Ob- 
ſervations of Mr. Sam. Morland, in Philoſ. Tranſ. No. 287. 

Reliqua uſus alimentique n genuit [Natura] ideoque ſe- 
cula annoſque tribuit iis. Flores very odoreſque in diem gignit : 
magha (ut poten eft) admonitione hominum, que ſpeftatiſſunt 
floreant, celerrimt marceſcere. Plin, N. H. L. 21. c-1, 

(4b) As to the curious and gradual Proceſs of Nature in the 
Formation of the Seed or Fruit of Vegetables, Cuts being 


neceflary , I ſhall refer to Dr. Grew, p. 45, and 209, and 


Malpig. p. 57. 
(i) Vetus eft Empedoclis dogmg, Plantarum ſemina Ova efſe, 
ab iiſdem decidua Ineſt in eo [O vo vel Semine] velut 


in citatrice, non ſola viventis carina, ſed cum minimo trunco 
ghurgentes partes, Gemma ſeilicet, er inſugni« #a4*%+ Camus, Ke. 
—_ | Malpig. 
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the Perpetuity and Safety of the Species depends 
upon the Safety of the Seed and Fruit in * 
meaſure, I might therefore take notice of the pe- 
culiar Care the great God of Nature hath taken 
for the Conſervation and Safety hereof; As parti» 


cularly in ſuch as dare to ſhew their Heads all the 


Year, 


— —— "IT 
* * * T * — _- 


4 


— 


Malpig. ib. p. 8r. vid. plura in tract. de Seminum veget. 
p. 14. & paſlim. 

In Malpighi's Life, a Debate may be ſeen between him 
and Seign, Triumphetti, the Provoſt of the Garden at Rome, 
whether the whole Plant be actually in the Seed. The Af. 
firmative is maintained by Malpighi, with cogent Arguments; 
among which, this is one; Nos prevecupatd mente, oculis mi- 
2 armatis, luſiret quaſo Phaſcolorum, ſeminalem plan- 
tulam nondum ſatam, in qua folia ſtabilia, hecque ampla evi- 
denter obſervabit ; in eadem pariter gemmam, nodos, ſon implan- 
tationes varias foliorum canlis deprebendet. Caulem inſignem 
ftbris ligneis, ex utriculorum ſeriebus conflantem conſpicus at- 
tinget, And whereas S. Iriumphetti had objected, that uegeta- 
tione, metamorphoſi, inedia plantas in alias degenerare, ut ex- 
emplo plurium conſtat] preciput tritici in lolium, & lotit in tri- 
ticum verſi. In anſwer to this, (which is one of the ſtrongeſt 
Arguments againſt Malpighi's Aſſertion) Malpighi replies, 
Nondum certum eſt de integritate, & ſucceſſu experimenti, nam 
facienti mihi, & amicis, tritici metamorphoſis non ceſſit. Ad- 
miſſa tamen metamorphoſi, quoniam hac neglecta cultura, aut 
vitio ſoli, aut abris contingit — ideo ex morboſo ex monſtru- 
oſo affect non licet inferre permanentem ſtatum a Natur in- 
tentum. Ob ſer vo plantas ſylveſtres cultura varias reddi, &c. 
I have more largely taken notice of Malpighi's Anſwer, be- 


cauſe he therein ſhews his Opinion about the Tranſmutation 


of Vegetables. Vid. Malpig. Vit. p. 67. 

So Mr. Lewenhoeck, after his nice Obſervations of an Orange- 
Xernel, which he made to germinate in his Pocket, cc. con- 
cludes, Thus we ſee, how ſmall a Particle, no bigger than 4 
courſe Sand (as the Plant is repreſented) is increaſed, &c. A 
plain Demonſtration, that the Plant, and all belonging to it, 
was actually in the Seed, in the young Plant, its Body, Root, 
&c, Philoſ. Tranſ. No. 28). See alſo Raii Cat. Cant. in A- 
cer maj. from Dr. Highmore. But in all the Seeds which 1 
have viewed, except the Maple, the Plant appears the plaineſt 


to the naked Eye, and alſo very elegant, in the Nux Vomica, 


Nature 
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Year, how ſecurely their Flower, Seed or Fruit 
is locked up, af the. Winter, together with their 
Leaves and Branches, in their Gems (4), nd well 
2 | enced 


Natura non obſervat magnitudinis proportionem inter ſemi- 
na & plantas ab iifdem ortas, ita ut majus ſemen majorem 
| ſemper producat plantam, minus minorem. Sunt enim in ge- 
nere herbarum non pauca, quarum ſemina arborum nonnulla- 
rum ſeminibus non dico aqualia ſunt , ſed multo majora, Sic 
v. g. Semina Fabs, &c. ſemina Ulmi, & c. multis vicibus mag - 
nit ud ins ſuperant. Raii ubi ſupra; L. 1. c. 13. | 

Filicem reliquaſque Capillares herbas Semine carere Veteres 
plorique ———-prodidere ; quos etiam ſecuti ſunt ? Recentiori- 

nonnulli, Dodonaus, &c.— Alii e contra, Bauhi- 
nut, &c. Filices ex congeneres ſpermatophoras eſſe contendunt : 
Partim quia Hiſtoria Creations , Geneſ. ji. 12. &c. 
Hance ſententiam veriſſimam eſſe autopſia con vincit. 
Frederitus Caſius, be ſaith, was the firſt that diſcovered theſe 
Seeds with the Help of a Microſcope, And ſince him, Mr. 
W. C. hath more critically obſerved them, Among other 
Things obſerved by that ingenious Gent. are theſe, Pixidu- 
le ſen capſule ſemina continentes in pleriſque hoc genus plantis 
perquam exili granulo arena vulgaris cinerve plus duplo minores 
nt ; imd in nonnullis ſpeciebus vix tertiam quartamve ar- 
nula partem magnitudine 4quant, veſicularum quarundam an- 
zulis aut faſciolis vermiformibus obvolutarum ſpeciem exhiben- 
Fes, Nonnulla ex his weſiculis 100 Circiter ſemina continere de- 
prehengebantur.—adro eximia parvitate ut nudo oculo pror- 
us eſſent inviſibilia, nec niſi microſcopii inter venta detegi poſ- 
ent. Oſmunda Regalis, que aliis omnibus Filicis ſpecie- 
bus mole —— antecellit ——vaſcula ſeminalia obtinet eque cum 
reliquis congeneribus maynitudinis —— quorum immen{a x 
viſum fugiens parvitas cum magnitudine plante collata —— 
aded nullam gerere proportionem invenietur, ut tantam plan- 
tam > tantillo ſemine product attentum obſervatorem meritd in 
admirationem rapiat. Ray, ibid. L. 3 pag. 132. This . C. 
was Mr. Wil. Cole, as he owneth in a Letter I have now in 
my Hands of his to Mr. Ray, of Octob. 18. 1684. 

(kt) Vegetantium genus, ut dabitam magnitudinem ſortiatur, 
& ſus mortalitatis jatturam ſucceſſiva prolis eduttione reparet, 
ſtatus temporibus novas promit partes, ut tandem emergentes UV- 
teri, recentes edant Soboles, Emanantes igitur à caule, caudi- 
ce, ramis, & radicibus novells hujuſmodi partes, non illico 
laxate extenduntur, ſed compendio quodam coagmentate * 

0418 
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fenced and covered there with neat and cloſe Tu- 
nicks. And for ſuch as dare not fo to expoſe them - 
ſelves, with what Safety are they preſerved undet 
the Coverture of the Earth, in their Root (J, 
Seed (n), or Fruit, till invited out by the dh 


1 
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folit axillam eubantes, non parum ſubſiſtunt, Gemme appellar+ 
tur, &c. And then that great Man goes on to ſhew the ad- 
mirable various Methods of Nature, in repoſiting in that 
little Compaſs, ſo large a Part of a Tree or Plant, the curi- 
ous Structure of the Gems, the admirable Guard afforded 
them, and the Leaves, Flowers and Seed contained in them. 
ec. Of which having taken Notice before, I paſs over it 
now, and only refer to our Author Malþighs, and Dr. Grew, 
in the Places cited in Note (f) and (g). f 
() Of Bulbous, and a great many more, probably of the 
far greater Number of Perennial Roots of Herbs, 4s Arum, 
Rape-Crowfoot, VC. it is very obſervable, that their Root i 
annually renewed, or repaired out of the Trunk or Stalk it 
ſelf. That is to fay, the Baſis of the Sralk contingally, and 
by inſenſible Degrees deſcending below the Surface of the 
Earth, and hiding it ſelf therein, is thus both in Nature, 
Place and Office, changed into a true Root. So in Brom- 
wort, the Baſis of the Stalk finking down by Degrees, till it 
lies under Ground , becomes the upper Part of the Root ; 


and continuing ftill to fink, the next Year becomes the lower 


Part: And the next after that, rots away ; a new Addition 
being ſtill yearly made out of the Stalk, as the elder Parts 
yearly rot away. Grew. ibid. L. 2. pag. 59. «bi plura vid. 

(n) How ſafe and agreeable a Conſervatory the Earth is 
to Vegetables, more than any other, is manifeſt from their 
rotting, drying, or being rendred infecund in the Waters, or 
the Arr; but in the Earth their Vigour is long preſerved. 
Thus Seeds particularly, Mr. Ray thinks ſome, may proba» 
bly retain their Fecundity for ten Years, and others loſe it in 
five; but, faith he, In terre gremio lattantia, quamvis tot 
caloris, frigoris, humoris & ſiccitatis varietatibus ibidem ob- 
noxia, diutiàs tamen (ut puto) ſertilitatem ſuam tuentur quam 
ab hominibus diligentiſſim? cuſtodita; nam & ego & alii ante 
me multi obſervarunt Sinapeos vim magnam enatam in agge- 
ribus foſſarum rectns fattis inque areis gramineis efſoſſit, ubi 
poft hominum memoriam nulla unquam Sinapeos ſeges ſucere ve- 
rat, Quam tamen non ſponte ortam ſuſpicor, ed ? ſeminibus 
in terra per tot annos rejiduis etiam prolifics. Ray. Hiſt. Pl. 


5 Warmth 
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Warmth of the Spring ! And when the whole Ve- 
petable Race is thus called out, it is very pretty to 
bſerve the Methods of Nature. in guarding thoſe 
inſenſitive Creatures againſt Harms and Inconve- 
niencies, by _— ſome (for Inſtance) to lie 
down proſtrate, others, to cloſe themſelves 
up.(#) upon the Touch of Animals, and the moſt 
to ſhut up their Flowers, their Down (o), or other 
their like Guard, upon the Cloſe and Cool of the 
Evening, by Means of Rain, or other Matters that 
may be prejudicial to the tender Seed. 

And now to theſe Conſiderations relating to the 
Seed, I might add the various Ways of Nature in 
diſſipating and ſowing it, ſome being for this end, 
Winged with light Down, or Wings, to be con- 
veyed about by the Winds; others being laid in 


—_—_—— 


4 72 ad. JT 

(n) Planta nonnulle Eſchynomena Veteribus dicta, Recenti- 
oribus Vive, & Senſitive, & Mimoſe, haud obſcura ſenſus in- 
dicia produnt; ſiquidem folia earum manu aut baculo tacka, 
er paululum compreſſa, pleno etiam meridie, ſplendente Sole, illico 
ſe contrabunt ; in nonnullis etiam ſpeciebus cauliculi teneriores 
concidunt & velut marceſcunt ; quod idem ab atre frigidiore 
admiſſa 3 Ray. Hiſt. yl. T. t. L. 18. App. S. 2. 
c. 2. p. 978. ö 

(e) T have obſerved that many, if not moſt Vegetables, 
do expand their Flowers, Down, exc. in warm, Sun-ſhiny 
Weather, and again cloſe them towards Evening, or in 
Rain, Cc. eſpecially at the Beginning of Flowering, when 
the Seed is young and tender; as is manifeſt in the Down 

f Dandelion, and other Downs; and eminently in the 
Flowers of Pimpernel; the opening and ſhutting of which, 
are the Country-Man's Weather-wiſer ; whereby Gerard ſaith, 
ke foretelleth what Weather ſhall follow the next Day; for 
faith he, if the Flowers be cloſe ſhut up, it betokeneth Rain 
and foul Weather ; contrarywiſe, if they be ſpread abroad, fair 
Weather, Ger. Herb. B. 2. c. 183. 

Eft & alia [arbor in Tylis] ſomilis, folioſior tamen, roſeique 

oris; quem nottu comprimens, aperire incipit Solis exortu, me- 
0 expandit, Incols dormire eam dicunt, Plin, Nat. Hiſt, 

„I. e. 11. 


. : claſtick, 
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claſtick, ſpringy Caſes, that when they burſt an 

crack, dart their Seed at convenient Diſtances, 
performing thereby the Part of a good Husband- 
man (2); others by their agreeable Taſte and 
| Smell, 


(p) So ſoon as the Seed is ripe, Nature taketh- ſeveral Ae. 
thods for its being duly Sown ; not only in the opening of the 
Uterus, but alſo in the make of the Seed it ſelf. For, Firſt 
The Seeds of many Plants, which affeft a peculiar Soil or Scat, 
as of Arum, Poppy, &c. are heavy and ſmall enough, with« 
out further Care, to fall direfily down into the Ground 
But if they are ſo large and light, as tobe expos'd to the Mind, 
they are often furniſh'd with one or more Hooks, to flay them 
from ſtraying too far from their proper Plate —— $0 the Seeds 
of Avens have one ſingle Hook; thoſe of Agrimony and Gooſe- 
graſs, many; both the ſormer loving a warm Bank; the latter, 
an Hedge for its Support. On the contrary, many Seeds 476 
furniſh d with Wings or Feathers ; partly with the Help of the 
Wind to carry them, when ripe, from off the Plant, as of Aſh, 
&C.—and partly to enable them to make their Flight more or 
leſs abroad, that ſo they may not, by falling together, come up 
too thick; and that if one ſhould miſs a good Soil or Bed, another. 
may hit. So the Kernels of Pine have Wings——yet ſhort— 
whereby they fly not into the Air, but only flutter upon the 
Ground, But thoſe of Typha, Dandelion, and moſt of the pap- 
pous Kind——have long numerous Feathers, by which they are 
wafred every Way. Again, there are Seeds which are 
ſeatter'd not by flying abroad, but by being either ſpirted or 
flung away, The firſt of thoſe are Wood ſorrel, which having 
a running Root, Nature ſees fit to ſow the Seeds ar ſome Di- 
ſtance. The doing of which is effefted by a white ſturdy Cover, 
of a tendinous or ſpringy Nature. This Cover, ſo ſoon as 
it begins to dry, burſts open on one Side, in an Inſtant, and is 
violently turn d Inſide out war and ſo ſmartly throws 
off the Seed. The Seeds of Hart's-tongue, is flung or ſpot away 
2 the curious Contrivance of the Seed-caſe, as in Cod- 
ded-Aſmart, only there the ſpring moves and curls inward, 
but here outward, Vit. Every Seed-caſ. 1 of a ſpherick 
Figure, and girded about with a flurdy Spring, —— he sur- 
face of the Spring reſembles a fine Serew.,—So / 4 
this Spring is become flark enongh, it ſuddenly breaks the Caſe 
into two Hal, like two little Cups, and ſo ſlings the Seed. 
Grew, ib. p. 199. and in Tab. 72, all theſe admirable Atti 


fices are handſomely repreſented, 
De 


_ 


\ 
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Smell, and ſalutary Nature, inviting themſelves to 

be ſwallow d, and carry'd about by the Birds, and 
thereby alſo fertiliz d by paſſing through their Bo- 
| * | | dies 
þ * | AD" 

Quin þ quantitas modica ſeminum (Filicis Phyllitidis quo- 
que) 4 folus in ſubjettam charte munde ——— ſchedam decu- 
natur, detergat ar ve, & deinde in acervum converratur, veſicu- 

rum ſeminalium plurimis una diſſilientibus, & ſibi in vicem 
alli, acervulus variè moveri per partes videbitur, non ſecus 
ac f Syronibus aut iſtiuſimodi beſtiolis repletus efſet ———quin 
þ locus tranquillus fit, aure proximꝰ admota, crepitantium in- 
tur rumpendum vaſculorum ſonitus——percipiernr ; & ſi mi- 
eroſcopio chartam oculis oberres, ſemina_ per eam undique ſpar- 
fa, & ad notabilem ab acer vo diſtantiam projetta comperies. 
R8y ibid. p. 132. | | 
Ihe admirable Gontrivance of Nature, in this Plant is moſt 
Pain, For the Serd-Veſſels being the beſt Preſarver of the Seed, 
tin there kept from the Injuries of Air and Earth, till it be 
rainy, when it it @ proper Time for it to grow, and then it is 
thrown round the Earth, as Grain by a ſkilful Sower. 
When any Wet touches the End of the Seed Veſſels, with a 
ſmart Noiſe and ſudden Leap it opens it ſelf, aud with a 
Spring ſcatters its Seed to a pretty Diſtance round it, where it 
grows, Dr. Sloane Voy. to Jamaics, p. 150. of the Genti- 
anella flore cœruleo, Kc. ot Spirit-Leaf, 

The Plants of the Cardamine-Family, and many others, 
ay be added hete, whole Cods fly open, and dart out 
their Seed, upon a ſmall Touch of the Hand, But the 
moſt rematkable Inſtance is in the Cardamine impations, cu» 
jut Siliqua (ſaith Mr. Ray) vel leviter tafts, attuthm ejaculan- 
tur [Semina] imd, quod longd mirabilins videtur, etſi ſiliqua- 
non tetigerir, fi tamen manum velut tatlurus proximò admove» 
as, in appropringuantem evibrabunt ; quod tum Mo» 
riſonus ſe ſapiùs expertnm ſeribit, tum Johnflonus apud Gerare 
dum verum ſe afirmar, Hiſt, Plant. L. 16. c. 20. 

Neither is this Proviſion made only for Land Vegetables, 
but for ſach alſo as grow in the Sea, Of which 1 ſhall give 
an Inſtance from my before commended Friend Dr. Sloane, 
As to the Fuci,.— their Seed hath been diſcover d, (and ſhew'd 
me firſt,) by the Induſtry of the ingenious Herbariſt, Mr. Sam, 
Doody, who found on many of this Kind, ſolid Tubercules, or 
Rings in ſome Seaſons, wherein were lodg d ſeveral round 
Seeds, as big as Muſtard-Seed, which, when ripe, the out- 
ward Membrane of the Tubercule breaking, leaveth the Seed to 


float up and down with the Waves, The Seed coming near 
Stones, 


Book X. Flowers and Seed of Vegetables. rg 


dies (2); and others not thus taken Care of, d 

many of them by their Uſefulneſs in — Life; 
invite the Husbandman and Gardiner carefully to 
ſow and nurſe them up. F291 


To 


LAG LES ta 4 


Stones, or any ſolid Foundation, by Means of a Mucilage it 
carries With it, flicks to them, and ſhoots forth Ligule week 
Branches, and in Time comes to its Perfection and Magnitude, 
Sloan Voy. Jamaica, p. 50. . 

But although Mr. Doody had hinted, and conjectur d at 
the Thing; yet the firſt that diſcover'd the Seeds in Fwcy, 
was the before commended Dr, Tancred Robinſon ; as may 
be ſeen by comparing what Mr. Ray faith in his Synopſe Stirp, 


PR... ——_— A. 4 
An AWC EC. 1 — * n un wer — . — 
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Brit. p. 6. with his Append. Hiſt. p. 1849. Beſides which 


Fuci, the Dr. tells me, he obſerv'd Veſſels and Seed in Co- 
ralloid Shrubs, as alſo in ſeveral Fungi, not only in the Spe- 
cies of Crepitus Lupt, but allo between the Lamelle of other 
Species, and in that ſubterraneous Kind call'd Trufies, whoſe 
Seed and Veſſels open in the Cortex, at ſome Seaſons he 
ſaith, like that of Mallows in Shape. 

As to the Crepitus Lupi, I have more than once examin'd 
their Powder, with thoſe excellent Microſcopes of Mr. Wil» 
ſon's Make; But the moſt ſatisfactory View Mr. Wil/ou hims 
ſelf gave me; by which I found the Seeds to be ſo many 
exceeding ſmall Pufſ-Balls, with round Heads, and longer 
than ordinary ſharp-pointed Stalks, as if made on purpoſe 
to prick eaſily into the Ground. Theſe Seeds are inter- 
mix'd with much duſty Matter, and become hurtful to the 
Eyes, probably by their (harp Stalks pricking and wounding 
that tender Organ, 

(q) The ancient Naturaliſts do generally agree, that Mi/- 
ſeltos is yr by its Seeds carried about by, and paſling 
through the Dody of Birds, Thus Theophraſin: de Cauj. 
Plant, L. 2. c. 24 Th 5 dm eig ee, KC, Intim were 
4 paſin avium - Yippe Viſeo detructe confettique in al- 
vel, quod frigidiſſimum eft, ſemen cum exeremento pu. dis = 
mittitur, & fact mutatione aliqud in arbore Stercoris eauſs 
pullulat, erumpit que, & e. So allo Pliny faith, viz. Cmpino 
autem ſatum FV ſcum) nullo modo naſcitur, nec niſi per al- 
vum Avium redditum, maxime Palumbis ac Turdi, Hac off 
natura, ut niſi maturatum in ventre Avium, non proventat. 
Plin. N. H. L. 16. c. 44. Whether what TLeophraſtus and 
Pliny affirm, be conducive to the better fertilizing the Seeds 
of Miſſeltoe, I know not; but that it is not of abſolute Ne- 
ceſlity, I can affirm upon mine own Experience, having ſeep 

| | the 
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To this ſo ſingular a Care about the Propaga- 
ion and Conſervation of the Species of Vegeta» 
be I might add the nice Proviſion that is made 

r their Support and Aid, in ſtanding and grow- 
ing, that they may keep their Heads above Ground, 
an 


not be rotted and ſpoil'd in the Earth them- 
ſelves, nor thereby annoy us; but on the contrary, 
the Seeds germinate, even in the Bark of Oak, But although 
they ſhot above an Inch, and ſeem'd to root in the Tree, 
yet they came to nothing, whether deſtroy'd by Ants, ec. 
which 1 ſuſpected, or whether diſagreeing with the Oak, I 
know not, But 1 fince find the Matter put out of doubt by 
Mr. Doody, which ſee in Mr. Ray's Hiſt. Plant, App. p. 1918, 
© Nutmegs are ſaid to be fertiliz'd after the ſame Manner, 
as Tavernier ſaith was confirm'd to him by Perſons that li- 
ved many Years in thoſe Parts; whoſe Relation was, The 
Nutmeg being ripe; ſeveral Birds come from the Iſlands to- 
ward the South, and' devour it whole, but are forced to 
throw it up again, before it be digeſted : And that the Nut- 
meg, then beſmear'd with a viſcous Matter, falling to the 
Ground, takes Root, and produces a Tree, which would 
never thrive, was it planted. Tavern. of the Commod. of tht 
G. Mogul. And Monſieur Thevenot, in his Travels to the 
Indies, gives this Account ; The Tree is roar ade after this 
Manner; there is a kind of Birds in the Iſland, that having 
oy off the green Huſk, ſwallow the Nuts, which having 
en ſome Time in their Stomach, they. void by the ordi- 
nary Way ; and they fail not to take rooting in the Place 
where they fall, and in Time to my up to a Tree. This 
Bird is ſhap'd like a Cxckow, and the Dutch prohibit their 
Subjects under Pain of Death, to kill any of them. Vid. 
Sir T. yo Blunt's Nat. Hiſt. x | 
But Mr. Ray gives a ſomewhat different Account: Hunt 
fruftum [Nucem 92 varia quidem aves depaſcuntut, 
ſed maxim? Columba genus album & paruym, que dehiſcente 
nucamento, illecta ſuavitate Macis, hunc cum Nuce eripiunt 
& devorant, nec niſi replet4 ingluvie capaciſſima ſaginam de- 
ſerunt. Noſtrates ibi mercatores Columbis iſtis Nut-eaters 
ive Nucivoris nomen impoſurrunt. Muas autem vorant Nuces, 
poſt integras per alvum reddunt. Reddite citiùs deinde ger mi- 
nant utpote pramaterata ſervore Ventriculi, Arbores inde na- 
ta cen precociores, fatilt ſunt corruptioni obnoxie fructumque 
ferunt cateris multo viliorem, c hac cauſa veglectum incolis 
contemptumque, prater Matin, quem a adulterandum melio- 


rem adbibent. Ray FI. P. L. 27. c. 4. 
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miniſter to all their Ends, and our Uſes; to afford 
us H Utenſils, Food (7) Phyſick, Cloath- 
ing, yea, Diverſion too, by the Beauty of their 
Looks, by. the Fragancy of their Smell, by crea« 
ting us „ es againſt the r Beams 
ummer, and skreening us againſt the pierci 

Winds, and Cold of Witter * ** 

And it is very obſervable what admirable Pro- 
viſions are made for this Purpoſe of their Support 
and Standing, both in ſuch as ſtand by their own, 
Strength, and ſuch as need the Help of others. 
In ſuch as ſtand by their own. Strength, it is, by 


2 * 


U Arbores. blandioribus frage fuccis hominem mitigavere, 
Ex tis recreans membra Olei liquor, vireſque potus Vini: tot 
denique ſapores annui ſponte venientes: & menſe depugnetur 
lictt earum cauſa. cum feris, & paſti nauſragorum corporibus 
piſces expetantur, etiamnum tamen ſecunde, Mille praterea 
ſunt uſus rarum, ſine quibus vita degi non poſſit. 12 ſul- 
camus maria, terraſque admovemus, arbore exedificamus tecla. 
Plin. N. H. L. 12. Cc. f. | 

(s). Plantarum  Uſus latiſimb patet, & in omni vita parts 
occurrit, Sine illis lautè, ſine illis commod? non vivitur, at 
nec vivitur omnino Quecunque ad victum neceſſaria ſunt, 
acunque ad delicias faciunt, + locupletiſumo ſuo penu abundt 
ubminiftrant. Quanto ex iis menſa innocentior, mundior, ſa- 
lubrior quam ex Animalium cade ꝙ laniena? Homo certe na- 
tur Animal carnivorum non eſt ; nullis ad predam & rapi- 
nam armis inſiruftum, non dentibus exertis & ſerratis, non 
non unguibus aduncis. Manus ad fructus colligendos, dentes 
ad mandendos comparati. Non legimus ei ante Diluvium car- 

s ad eſum conceſſas. At non victum tantùm nobis ſuppedi- 


tat, ſed & Veſlitum, & Medicinam & Domicilia aliaque adi- 


ficks, e Navigia, & Supellectilem, ex Focum, e Oblectamenta 
Senſuum Animique : Ex his naribus odoramenta & ſuſſumigi4 
parantur. Horum flores inenarrabili colorum c Schematum 
varietate, c elezantia, oculos exhilarant, ſuaviſima odorum 
uo expirant fragantia ſpiritus recreant. Horum fructus gula 
illecebra menſas [ecundas inſtruunt, e languentem appetitum 
excitant. Taceo virorem amaniſſimum otulis amium, quem 
fer prata paſeua agros, ſylvas ſpatiantibus objiciunt, & umbras 
quas contra aum & ſolis ardores prabent,” Ray. ib. L. . c. 


24. þ. 46, 7 | 
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Means of the ſtronger and more ligneous Parts, 
(equivalent to the Bones in Animals, _ 
en 
elatick Nature, 

the — of the Winds; 
Means alſo of the Branches ſpreading hand- 
ſomely and ——— about, at an Angle of 
about 47 f. by which Means they equally fill up, 
and at the fame Time make an llibration of 
And a for ſuch Vegetables as are weak, and 
not able to ſupport "themſelves, tis a wonderful 
Faculty they have, ſo readily and naturally to make 
Uſe of the Help of their Neighbours, embracing 
and climbing up upon them (g), and uſing them 


not inflexible, as Bones z becauſe they won 
be a OS but of a 
a 


* 


* — 


t) All Vegetables of a tall and ſpreading Growth, ſeem 
to have a natural Tendency to a hemiſpherical Diſation, but 
enerally confine their Spreading within an Angle of 90 yr; 
being the moſt becomitig and uſeful Diſpoſition of its 
Parts and Branches. Now the ſhorteſt Way to give a moſt 
Ewen und uſeful filling to that Space of dilating and ſpread- 
ng out, is to proceed in ſtrait Lines, and to diſpoſe of thoſe 
Lines, in « Variety of Parallels, exc, And to do that in a 
quadrantal Space, t, there appears but one way poſſible, 
and that is, to form all the Interſections which the Shoots 
end Branches make, with Angles of 45 gr. only. And 1 
dare appeal to all if it be hot in this Manner, almoſt to 4 
Nicety obferv'd by Nature, ct. A viſible Argument that 
the plaſtic Capacities of Matter ate govern'd and diſpos'd by 
an all-wiſe and infinite Agent, the native Strictneſſes and 
Regularities of them 3 _ from whoſe Hand they 
come. Account of the Origins and Format. of Foſſ, Shells, 
dee. Print. Lond. 170g. pag. 38. 41. 

(#) In Hederd, furtull & rami hing ind clavieulor, quaſi 
radiculas emittunt, gue parietibur, wel ottarrontibur arboribus 
wvelutt digiti: firmantinr, & in altum ſuſpinduntur. Huſuſme- 
di raditulg, ſubrotunde ſunt, & pilis cooperiuntur ; e quod mi 
rum oft, giutinoſum fundunt humorem, ſeu Terebinthinanr, qua 
arth lapidibus neftuniur & agglutinantur.— Non minors in- 


duflria Natura utitur in Vit Canadenſi, &c, The — 
N 4 * 
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as Crutches to their feeble Bodies: Some by their 
odd ny Faculty, by twiſting themſelves 
like a Screw about others; ſome advancing thetn« 
ſelves, by catching and holding with theit curious 
Glaſperi ard Tendrelr, equivalent to the Hands; 
ſore 10 ſtriking in their footy Feet; and others 
the Emiſſion of a natural Glue, cloſely and firm - 
1 adhering to ſomething or other that adminiſters 
ficient Support unto them, All which various 
Methods being fo nicely accommodated to the Indi- 
encies of thoſe helpleſs ans and not to 
met with in any beſides, is a manifeſt Indica» 
tion of their _—_ the Contrivance and Work of 
the Creator, and that his infinite Wiſdom and 
Care condeſcends, even to the Service, and well- 
being of the meaneſt, moſt weak, and helpleſs in- 
ſenſitive Parts of the Creation. 


— 8 r — 
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and curious Make of whoſe Tendrels and their Feet, ſee in 
the illuſtrious Author, Malpig. de Caprevlis, &c. p. 48. 
Claſpers are of a compound Nature, between that of a 
Root and a Trunk. Their Uſe is ſometimes for Support on- 
ly; as in the Claſpers of Vines, Briogy, c. whoſe Branches 
being long, lender and fragile, would fall by their own 
Weight, and that of their Fruit ; but theſe Claſpers taking 
hold of any 4 that is at Hand: Which they do by a 
natural Circumvolution which they have ; (thoſe of Briopy 
have a retrograde Motion about every third Circle, in the 
Form of a double Claſp ; ſo that if they miſs one Way, they 
may catch the other.) Sometimes the Uſe of Claſpers is al- 
ſo for a Supply, as in the Trunk Roots of Ivy ; which being 
a Plant that mounts very high, and being of a cloſer an 
more compact Subſlance than that of Vines, the Sap would 
not be ſufficiently ſupply'd to the upper proves unleſs theſe 
aſſiſted the Mother Roots but thele ſerve alſo for Support 
too. Sometimes alſo they ſerve four Stabiliment, Propaga- 
tion and Shade; for the firſt of theſe ſerve the 3 of 
Cucumers; for the ſecond, thoſe, or rather the Trunk- 
Roots of Chamomil; and for all three the Trunk-Roots of 


Strawberries, Harris Lex, Tech, in verb, Claſpers, 
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Isg the laſt Place, to the Uſes already hinted 
at, I might add a large Catalogue of ſuch among 
Vegerables, as are of peculiar Uſe and Service to 
the World, and ſeem to be deſign'd as 'twere on 
Purpoſe, by the moſt merciful Creator, for the 
Good of Man, or other Creatures (w). Among 
Grain, I might name the great Fertility (x) of 
ſuch as ſerves for Bread, the eaſy Culture and Pro- 
\ Pagation thereof, and the Agreement of every Soil 
and Climate to it. Among Trees, and Plants, I 
might inſtance, in ſome that ſeem to be deſigu'd, 
as, *twere on Purpoſe, for almoſt every Uſe 0) 
" M, an 


; 


.M. oem SS an ot Vw 


| 1 


— — —— 


4 4 


()) Vegetables afford not only Food to Irrationals, but 
alſo Phyſick, if it be true which Ariſtotle ſaith, and after t 
him Pliny ; which latter in his Sth Book, Chap. 27. ſpeci- j1 
fies divers Plants made uſe of as Specificks, by divers, both x! 
Beaſts and Birds: As Dittany by wounded Deer, Celandine If 
by Swallows, to cure the ſore Eyes of their Young, ezc. 0 
And if the Reader hath a Mind to ſee more Inſtances of 
this Nature, (many of them fanciful enough,) he may con- a 
ſult Merſenns in Gene/, pag: 933- | ri 
() See before Book IV, my It. Note (6). e 
0) Planta hac unica | Aloe Americana] inquit Fr. Hernan- 7 
dex, quicquid vita efſe poreſt neceſſarium preſtare facilè poteſt, ſs a 
efſet rebus humanis modus. Tota enim illa lignorum ſepiendo- da 
rumque agrorum uſum preſtat, caules tignorum, e verd te- 
fla tegendi imbricum, lancium : eorundem nervuli, & fibre e- C 
undem habent uſum ad linteamina, calceos, ex veſlimenta con- p. 
fltienda quem apud nos Linum, Cannabis, Goſſipinm, &c. FE P 
mucronibus fiunt clavi, aculei, 2 quibus perforandis au- 
ribus, macerandi 3 ratia, Indis uti mos erat chm Da- pe 
monum vacarent cultui; item aciculs, acus, tribuli militares la 
& raſtilla idonea peftendis ſubtegminibus. Preterea d ſucco n 
ju 


mananti, cujus evulſis germinibus internis ne tenerioribus 
ewltis [Vtlinis] in mediam cavitatem, flillat planta, unica ad 
$0 interdum amphoras (quod diftu eft mirabile) Vina, Mel, A- 
cetnm ac Sate harum parantur [The Methods of which he 
tells.) dem ſucens menſes ciet, alvum lonit, Urinam evorat, 
Renes e Veſicam emundat. H radite quoque Reſles fiunt fir- 
Miſſime. Graſſiores foliorum partes, truncuſque, detocta ſub 
terra, edendo ſunt apta, ſapinntque Citrea fruſia ſacthare 
tendita quit & vilnera recentia mirt conglutinant.— Folia 
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and Convenience; ſome to heal the moſt ſtubborn 
and dangerous Diſtempers (z), to alleviate and eaſe 
the Pains (aa) of 'our poor infirm Bodies, all the 
World over: And ſome deſigned for the peculiar 
Service and Good of particular Places, either to 
cure ſuch Diſtempers as are peculiar to them, by 


ws "=—_ 4 4 


quoque aſſa & affefto loco impoſita convulſionem curant, ac do- 
ores leniunt (pracipuꝰ ſi ſuccus ipſe calens bibatur) quamvis ab 
Indica —5— lue, ſenſum hebetant, atque torporem in- 
ducunt. Radicis ſuccus luem Veneream curat apud Indos ut 


Dr. Palmer. Ray. ib. L. 21. c. 7. See alſo Dr, Sloane Voy. 


to Jamaica, p. 247. 

There ate alſo two Sorts of Aloe beſides, mentioned by 
the ſame Dr. Sloane, one of which is made uſe of for Fiſh- 
ing-Lines, Bow- Strings, Stockings, and Hammocks. Ano- 
ther hath Leaves that hold Rain-Water, to which Travel- 
lers, exc. reſort to quench their Thirſt, in Scarcity of Wells, 
or Waters, in thoſe dry Countries. 1634. p. 249. 

(z) For an Inſtance here, I ſhall name the Cortex Peruvi- 


anus, which Dr. Morton calls Antidotus in levamen drumna- 


rum vita humane plurimarum divinitus conceſſa. De Febr. Ex- 
er. v. c. 3. In Sanitatem Gentium proculdubio a Deo O. M. 
tonditus, Cujus gratia, Arbor vita, ſiqua alia, jure meritd 
appellari poteſt. Id. ib. c. 7. Ehen! quot convitiis Herculea & 
divina hac Antidotus jactabatur ? Ibid. 

To this (if we may believe the Ephemer. German. Ann, tz. 
Obſer. 74. and ſome other Authors) we may add Trifolium 
paludoſum, which is become the Panacea of the German and 
Northern Nations. 

(aa) Pro doloribus quibuſcunque ſedandis praſtantiſſimi ſem- 
per uſus Opium habetur; quamobrem meritd Nepenthe appel- 
lari ſolet, e remedium vert divinum exiſtit. Et quidem ſatis 
mirari vix poſſumus, quomodo urgente viſceris aut membri eu- 
juſpiam torturd inſignt, & intolerabili cruciatu, phat matum 
hoe, incantamenti inſtar, levamen c avarynoiay ſubitam, im- 
nd interdum abſque ſomno, aut ſaltem prius quam advenerit, 
concedit, Porrd adhuc mags Hupendum eft, quod donee parti- 
eula Opiatice operari, & potentiam ſuam narcoticam exerere 
continuant; immd etiam aliquamdin poſtquam ſomnus finitur, 
umma aleviatio, & indolentia in parte affett4 perſiſti, Wil- 
is, Phar, rat. par, I; 8. 7. C. 1. $, 15. 
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422 Vegetables peculiarly uſeful. Book X. 
growing more plentifully there than ejſewhere-(b) ; 
orclſc to obviate ſome Inconvenience there, or to 
ſupply ſome conſtant Neceſſity, or Occaſion, not 
poſfible, or at leaſt nor caſy, to be ſupplied any 
other Way (ec). Tis, for Inſtance, an admira- 
ble Proviſion made for ſome Countries ſubject to 
a v1: e 


2 
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(bb) Tales Plantarum ſpecies in quacunque regione à Deo 
creantur quales hominibus & en ibidem natis maxim 
con deniunt; imo ex plantarum naſcentium frequentia ſe fere 
animadvertere poſſe quibus morbis [endemiis] qualibet regio ſub- 
jecka fit, ſcribit So er, Sic apud Danes, Friſios, Hol- 

pndos, quibus, Scorbutus frequens, Cochlearia copiose prove- 
nit. Ray. H. Pl. L. 16. c. 3. 

To this may be added Elſner's Obſervations concerning 
the Virtues of divers Things in his Obſervations de Vince- 
toxico Scrophularum remedio. F. Germ. T. 1. Obſ. 57. 
Job Binerovinus, a Phyſician of Dort, may be here con- 
ſulted, who wrote a Book on purpoſe to ſhew, that every 
Country hath every Thing ſerving to its Occaſions, and par- 

ticularly Remedies afforded to all the Diſtempers it is ſub- 

-jeR unto. V. Bener. Auras. Batav, five Introd. ad Me- 

dic. indigenam. | 
(ec) Tue Defcription Dr. Sloane gives of the Wild- pin: 
is, that its Leaves are chanelled fit to catch and convey 
Water down into their Reſervatories, that theſe Reſervato- 
ries are ſo made, as to hold much Water, and cloſe at Top 
when full, to hinder its Evaporation ; that theſe Plants grow 
on the Arms of the Trees in the Woods every where [in 
thoſe Parts] as alſo on the Barks of their Trunks. And one 
- Contrivance of Nature in this Vegetable, he faith, is very 
admirable, The Seed hath long and many Threads of To- 
mentum, not only that it may be carried every where by 
the Wind but alſo that it may by thoſe Threads, 
when driven through the Boughs, be held faſt, and ſtick to 
the Arms, and extant Parts of the Barks of Trees, So ſoon 
us it fprouty or germinates, although it be on the under Part 
of a Bough, —— its Leaves and Stalk rife perpendicular, 
or ſtrait up, becauſe if it had ny other Poſition, the Ci- 
ſtern (before-mentioned, by which it is chiefly nouriſhed —) 
made of the hollow Leaves, could not hold Water, which 
is neceſſary for the Nouriſhment and Life of the Plant — 
In Scarcity of Water, this Reſervatory is neceſſary __ 
2 cient, 
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Book X. Y egetables peculiarly uſeful. 423 
qught ,. that, when the Waters every. 
25 there are Varela which Pont or 


Moiſture enough to ſupply their awn Vegetation 
and Wants, but afford rink ale beck an 


other Creatures, in their great Extremities (dd); 
— —— — Ee —— mr 


ficient, not only for the Plant it ſelf, but likewiſe is v 
uſeful to Men, Birds, and all Sorts of Iuſects, whither ey 
come in Troops, and ſeldom go away without Refreſhment. 
Id. ib. p. 188. and Phil. Tranſ. No. 251, where a Figure is of 
this notable Plant, as allo in Lowthorp's Abridg. F. 2. þ 669.” 
The Wald: Pine, ſo called, exe. hath Leaves that will hold 
a Pint and a half, or Quart of Rain-Water; and this Water 
refreſhes the Leaves, and nouriſhes the Root. When we 
find theſe Pines, we ſtick our Knives into the Leaves, juſt 


Above the Root, and that lets out the Water, which we catch 
In our Hats, as | have done many Times ta my great Re- 


lief. Dampiers Voy. to Campeachy, c. 2. p. 56, | 
(6) Navarettetells us of a Tree called the Reſxco, which 
twines about other Prees, with its End hanging downwards; 
and that Travellers cut the Nib off it, and preſently a Spout 
of Water runs gut from it, as clear as Cryſtal, ehqugh and 
to ſpare for fix or eight Men. I drank, faith he, to my Sa- 
tisfaction of it, found it cool and ſweet, and would drink it 
as often as I found it in my Way. It is a Juice and natural 
Water. It is the common Relief of the Herds-men on the 
Mountains. When they are thirſty, they lay hold on the 
Bejuco, and drink their Fill. Colle. of Voy, and Trav. Vol. 1. 
in the Suppl te Navarette's Aeceunt of Ching, p. 355. 
The Water witk of Jawairg bath the fame Uſes, concern- 
ing which, my before-commended Friend, Dr. Sloane, fa- 
voured me with this Account fram his Qriginal Papers: This 
Vine growing on dry Hills, in the Woods, where po Water is to 
be met with, its Trunk, if cut into Plays two or three Yards 
long, and held by either Bud ta tha Mouth, affords ſo plentiful- 
ly a limpid, innocent, and refreſhing Water, or Sap, as gives 
new Life to the droughty Traweller or Hunter, Whencs this is 
very much celebrated by all the Inhabitants of theſe Mandi, 
as an immediate Gift of Providence to their diſtreſſed Condition. 
To this we may add what Mr. Ray takes notice of con» 
cerning the Birch-Tree, In initiis Veris antequam folia pro- 
Are, wlpergts dulcem ſuccam copiost effundit, quem ſiti preſſi 
Paſtores in ſyl uis ſepenumerd potare 2 Nos etiam non ſe- 
mel 60 liquore recreati ſumus, cùm herbarum gratia vaſtas pe- 
ragravimus ſylvas , inquit Tragus, Raii Cat. Plant. circa. 


Cantab, in Betula, 
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and à great deal more might be inſtanced in of a 
like Nature, and Things that bear ſuch plain Im- 
preſſes of the Divine Wiſdom and Care, that t 
manifeſt the Super · intendence of the infinite Cre - 
ator. © 19 14 find 1421 Ie Ml ecaiLJEIhe: T3130 
Thus I have given a Sketch of another Branch 
of the Creation, which (although one of the mean- 
eſt, yet) if it was accurately viewed, would abun- 
dantly manifeſt it ſelf to be the Work of God. 
Bur. becauſe I have been ſo long upon the other 
Parts, although leſs than they deſerve, 1 muſt there- 
fore content my ſelf with thoſe general Hints I 
have given; which may however ſerye as Speci- 
mens of what might have been more largely ſaid 
about this inferiour Part of the animated Crea - 
As to the [nanimate Part, ſuch as Stones, Mi- 
nerals, Earths, and ſuch-like, that which I have 
already ſaid in the Beginning ſhall ſuffice. 


ki 


the foregoing Scene of the 


Works of the Lord are great (a). And this is bea 
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Practical IxBERINCES from the fore- 
| | K 8 3.9 PAUY 


going SURVEY, * | 


GR AV ING in the preceding Books car- 
© H | ried my Survey as far as I care at pre- 
825 ſent to engage my ſelt, all that remain- ; 


Neth, is to draw, ſome Inferences from 


) prey Works, 
and ſo conclude this Part of my intended Work. 
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eHA NI cn yd 
That Gov's Works are Great and Excellent. 


HE firſt Inference I ſhall make, ſhall be by 
way of Confirmation of the Text, That the 


ry to be obſerved, not againſt the. Atheiſt only 
bur all other careleſs, incurious Obſervers of God's 
Works. Many of our uſeful Labours, and fome 


of our beſt modern Books ſhall be condemned 


with only this Note of Reproach, That they are 


— 


(a) Equidem ne laudare quidem ſatis pro merito poſſum eius 
Sapientiam ac Potentiam, qui animalia fabricatus eft. Nam 
ejuſmodi opera non Laudibus modo, verùm etiam Hymnis ſunt 
majora, qua priuſquam inſpexiſſemus, fieri non poſſe perſuaſun 
habeamus, conſpicati vero, falſos nos opinione fuiſſe compert- 
mus, Galen. de Ul, — L. 7. c. 15. 


about 


426 ' Gods Works are eat. Book XI 


about trivial Matters (5), when in Truth they are 
ingenious and noble Diſcoweries of the Works of 
GOD. Andhow often will many own the World 
in general to be a Manifeſtation of the Infinite 
Creator, but look upon the ſeveral Parts thereof as 
only Toys and Trifles, ſcarce "deſerving their Re- 
ou But in the foregoing (L may call it) tran- 
t View 1 have given of this lower, and moſt 
lighted Part of the Creation, I have, I hope, a- 
bundantly made out, that all the Works of the 
Lord, from the moſt re 22 admired, and prai- 
ſed, to the meaneſt and moſt fli hted, are — 
und wm Works, incomparably contrived, and 
as admirably made, fitted up, and placed in the 
World. So far then are any of the Works of the 
4 (even thoſe eſteemed the eg bu 
to be diſregarded, or contemned 
us — * 1 . on the contrary they deſerve (as ful 
be ſhewn in the next Chapter) to be /aught opt, 
enquired after, and curiouſly 48: diligently pryed into 
Pi us; as I have ſhewed the Word in the Text im- 
— 


6 


— 


(b) Non tamen pigere debet Leftores, ea intolli ere, 
4 ne Naturam quidem piguit ea reips efficere. Galen. 
ibid. L. 11. fin. 

(% An igityr efiamſi q wemadmodum Natura bac, c e1uſ- 
— — ratione ac 1 agere potuit, ita & nas 
mus } Ego verd exiſtimo mulnis noſtrum 
ne. — quidem poſſe, neque enim artem Nature exponent ü Eo 
enim modo omnino am admirarentur , Sin minks, eam ſaltem 
won viryperarent. Galen, ib. L. 10, c. 3. 


CHAP. 


Z 4 U m A = a ie $$ — 


S v = & 


Cui Bono? To what Pu 


chu. 


CHAP II, 


That Gov's Works ought to be enquir'd into, 
and that ſuch Enquiries are commendable. 


T HE Creator doubtleſs did not beſtow ſo much 
Curioſity, and exquiſite Workmanſhip and 
Skill upon his Creatures, to be looked upon with 
a careleſs, incurious Eye, eſpecially to have them 


| lighted or contemned; but to be admired by the 


rational Part of the World, to magnify his own 
Power, Wiſdom and Goodneſs throdghout all the 
World, and the Ages thereof. And therefore we 
may look upon it as a great Error, not to anſwer 
thoſe Ends of the infinite Creator, but rather to 
oppoſe and affront them. On the contrary, my 
Text commends GO D's Works, not only for be- 
ing great, but alſo approves of thoſe curious and 
ingenious Enquirers, that /2e& them out, or pry into 
them. And the more we pry into, and diſcover of 
them, the greater and more glorious we find them 
to be, the more worthy of, and the more expreſly 
to proclaim their great Creator, 
ommendable then are the Reſearches, which 
many amongſt us have, of late Years, made into 
the Works of Nature, more than hath been done 
in ſome Ages before. And therefore when we are 
* ſuch Enqui- 
ries, ſuch Pains, ſuch e? The Anſwer is 
eaſy, It is to anſwer the Ends for which GOD 
beſtowed ſo much Art, Wiſdom and Power about 
them, as well as given us Senſes to view and ſur- 
vey them; and an Underſtanding and Curioſity 
to ſearch' into them: It is to follow and trace 


him, when und whither he leads us, that we my 
de 


* 
«ys 


4% God's Works are manifeſt. Book Xi. 
ſee and admire his Handy-work our ſelves, and ſer 
it forth to others, that they may ſee, admire and 
praiſe it alſo. I ſhall then conclude this Inference 
with what Elibu recommends, Job xxxvi. 24, 2. 
Remember that thou magnify his Work, which Men 
bebold. Every Man may ſee it, Men may bebold it 
afar off. 


* 


— 
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That Gop's Works are manifeſt to all: Whence 
be Unreaſonableneſs of Infidelity. 


» 


r H E concluding Words of the preceding Chap- 
7 ter ſuggeſts a third Inference, that the Works 
of GOD are fo viſible to all the World, and with- 
al ſuch manifeſt Indications of the Being, and At- 
tributes of the infinite Creator, that they plainly 
argue the Vileneſs and Perverſneſs of the Atheiſt, 
and leave him inexcuſable. For it is a ſign a Man 
is a wilful, perverſe Atheiſt, that will impute fo 
glorious a Work, as the Creation is, to any Thing, 

ea, a mere Nothing (as Chance is) rather than to 
8 OD (a).  'Tis'a ſign the Man is wilfully blind, 

K Ln 10 , Ae that 
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(a) Galen having taken notice of the neat Diſtribution of 
the Nerves to the Muſcles, and other Parts of the Face, 
(Cries out, Her enim fortuna ſunt opera Caterùm tum omni- 
» bus [partibus) immitti, tantoſque eſſe ſongulos [nervos] mag- 
nitudine, quanta particula erat neceſſe; haud ſcio an hominum 
fit ſobriorum ad Fortunam opiſicem id revocare. Alioqui quid 
tandem'erit, quod cum Providentia e& Arte efficitur * Omnino 
enim hoc ei contrarium eſſe debet, quod Caſu ac Fortuitò fit. 
And afterwards, Hac quidem atque ejuſmodi Artis ſcil. ac Sa- 
pientia opera eſſe dicemus, ſi modo Fortune tribuenda ſunt — 

| unt 
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Chap. III. God's Works are manifeſt. Joon: 


that he is under the Power of the Devil, under 


the Government of Prejudice, Luft, and Paſſion, 


not right Reaſon, that will not diſcern what every | 


one can ſee, what every Man may behold afar off," 
even the Exiſtence and Attributes'of the CRE- 
AT OR from his Works. For as there is no Speech 
or Language where their Voice is not heard, their 
Line is gone out through all the Earth, and their 
Words to the End of the World: So all, even the 
barbarous Nations, that never heard of GOD, 
have from theſe his Works inferred the Exiſtence 
of a Deity, and paid their Homages to ſome Deity, 
although they have been under great Miſtakes in 
their Notions and Concluſions about him. But 
| however, this ſhews how naturally and univerſally 
all Mankind agree, in deducing their Belief of a 
God from the Contemplation of his Works, or as 
even Epicurus himſelf, in Tully () faith, from a 
Notion that Nature it ſelf hath imprinted upon the 
Minds of Men. For, faith he, what Nation is 
there, or what kind of Men, that without any Teach- 
ing or Inſtructiont, bade not a kind of Anticipation, 
or preconceived Notion of a Deity ? 
An Atheiſt therefore (if ever there was any 
ſuch) may .juſtly be eſteemed a Monſter among 
rational Beingsz a Thing hard to be met with in 


ſunt contraria; fietque jam quod in proverbiis Fluvii 
ſurſum fluent ; ſi opera que nullum habent neque ornamentum 
neque rationem, neque modum Artis eſſe; contraria vero For- 
tune duxerimus, &c. Galen. ubi ſupra, L. 1 f. c. 7. 

(b) Primùm eſſe Deos, quod in omnium animis, &. And a 
little after, Cum enim non inſtituto aliquo, aut more, aut 
lege ſit opinio conſtituta, maneatque ad unum omnium firma 
conſenſio, intelligi neceſſe eſt, eſe Deos, quoniam inſitas eorum 
vel pot ius innatas cognitiones halemus. De quo autem omni 
um Natura con ſentit, id verum eſſe neceſſe eſt, Eſſe igitur De- 
os confirendum eſt. Cicer. de Nat. Deor. L. I. Cc. 16, 17. 


the 


40% God's Works aremanifeft. Book XI. 
the whole Tribe of Mankind; an Oppoſer of all 


the World (c); 2a Rebel W human Nature and 
Reaſon, as well as againſt his GOD. 0 
But above all, monſtrous is this, or would be, 
in ſuch as have heard of GO D, who have had the 
Benefit of the clear Goſpel- Revelation. And ſtill 
more monſtrous this would be, in one born and 
baptized in the Chriſtian Church, that hath ſtudi- 
r ried farther than others into God's 
Works. For ſuch an one (if it be poſſible for 
ſuch to be) to deny the Exiſtence, or any of the 
Attributes of GO D, would be a great Argument 
of the infinite Inconvenience of thoſe Sins of In- 
temperance, Luſt, and Riot, that have made the 
Man abandon his Reaſon, his Senſes, yea, I had 
almoſt ſaid his human Nature (4), to engage 


him thus to deny the Being of GOD. 
So alſo it is much the ſame monſtrous Infideli- 


at leaſt betrays the ſame atheiſtical Mind, to 
y GOD's Providence, Care and Government 
of the World, or (which is a Spawn of the ſame 
_— Principles) to deny Final Cauſes (e) in 

Works of Creation; or with the Profane 
in Fſal. lxxiii. 11. to ſay, How doth Cod know? 


8 1 „ „» ** 
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c) The Atheiſt in 2 a God, doth, as Plutarth 
faith, endeavour immobilia movere, e bellum inſerre 
non tanthm longe tempori, ſed er multis hominibus, gentibns, 
& ſamiliis, quas religio/us Deorum cultus, quaſi divine furore 
correptas, tenuit, Plutar. de Iſide. | 


(a) See before Note (6). 
% Galen having ſubſtantially refuted the Epicurean Princi- 


of Aſclepiades, by ſhewing his Ignorance in Anatomy 
and Philoſophy, and by Demonſtrating all the Caw/e: to be 
evidently in the Works of Nature, viz. Final, Efficient, In- 
firumental, Material and Formal Cauſes, concludes thus againſt 
his fortuitous Atoms, ex quibus intelligi poreſl ; Conditorem 
nofirum in formandis particulis unum hunt ſequi ſcopum, nem- 
pe ut quod melins oft eligat. Galen, de Uſ. Part, L. 6. c. 13. 


And 
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Chap. IV. Fear and Ole diente God's Due. 431 


Hud is there Knowledge in the moſt High ? For as the 


- wirty and eloquent Sabian faith (FJ, They that af- 
firm nothing is ſeen by GOD, will, in all 145 


lity, tate away the Subſtance, as well as Sight of 
God. —— Bur what /o great Madne 45 ſaith he, as 
that when a Man doth not deny GO D to be the Cre- 
ator of all Things, be ſhould deny him to be the Cover- 
wour of bem ? Or when he confeſſeth him to be the Mal- 
a, + apes ſay, GOD neglet#eth what be bath fo 


* . 
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(Y DeGubern, Dei. L. 4. p. 124. meo Libro; alſo L. 7. c. 14. 
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C H A p. 1. 
That Gov's Works ought to excite us to Fear 
and Obedience to Gov. 


Ince the Works of the Creation are all of them 
ſo many Demonſtrations of the infinite Wiſdom 
and Power of God, they may ſerve to us as ſo ma» 


— 


ny Arguments exciting us to the conſtant Fear of 


and to à ſteady, hearty Obedience to all his 
Laws. And thus we may make theſe Works as 
ſerviceable to our ſpiritual Intereſt, as they all are 
to our Life, and temporal Intereſt, For if when ; 
ever we ſce them, we would conſider that theſe are 
the Works of our infinite Lordand Maſter, to whom 
we are to be accountable for all our Thoughts, 
Words and Works, and that in theſe we may ſee 
his infinite Power and Wiſdom this would check 
us in Sinning, and excite us to ſerve and pleaſe him 
who is above all Controul, and who hath our Life 
and whole Happineſs in his Power. After this man- 
ner GOD himſelf argues with his own fooliſþ Peo- 
ple, and without Underftanding,, who bad Eyes, 2 

| aw 


41 - Thankfulneſs is God's Due. Book XI. 
faw not, and had Ears, and heard not, Jer. v. 21522. 
Fear ye not me ? ſaith. the Lord e will ye not tremble 
at my Preſence, which have placed the Sand for the 
Bound of the Sea, by a perpetual Decree, that it can- 
wot paſs it; and though the Waves thereof toſs them- 
ſelves, yet can they not prevail; though they roar, yet 
can they not paſs over it? > ts Jo {e 
his was an Argument that the moſt ignorant, 
fo id Wretches could not hut apprehend z that a 
ing that had ſo vaſt and unruly an Element, - as 
the Sea, abſolutely at his Command, ought to be 
feared and obeyed ; and that he ought to be conſi- 
dered as the Sovereign Lord of the World, on whom 
the World's Proſperity and Happineſs did wholly 
depend; v. 24. Neither ſay they in their Heart, 
let us now fear the Lord our God, that giveth Rain, 
both the former and the latter in his Seaſon ; He re- 
ſirvetb unto us the appointed Waeks of the Harveſt. 


LOL Waren 
0 by 4a {% CH AP. V. o : 
"That Gov's Works ought to excite uf to 
en us 211 121 "Thankfu neſs. 4g 10 * 4 


en of his infinite Power and"}/iſdom fhonld 
excite us to Fear and Obedience; ſo I thall ſhew in 
this Chapter, that the Demonſtrations which he 
hath given of his infinite Goodneſs in his Works, 
may excite us to due Thankfulnefs and Praiſe. - Ic 
appears throughout the foregoing Survey, what 
Kindneſs GO D hath ſhewn to his Creatures in 


A the Demonſtrations which & O D hath giv- 


pronaeing oy Thing conducing to their Life, 
roſperity, and "Happineſs (a); how they are all 
91 1 * Ven 11977002 1; 40 eogefiyed 
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" (4) si pauca quis tibi donaſſet jugera, accepiſſe te diceres 
bene ficium : immenſa terrarum late patentinm ſpatia * 
on | eſe 


contrived and made in the beſt Manner, placed in 
the fitreſt Places of the World for their Habitati- 
on and Cotnfort z accoutered in the beſt Manner, 
and accommodated with every, even all the minu- 
teſt Things that may miniſter to their Health, Hap« 
pineſs, Office, Occalions, and Buſineſs in the World, 
Upon which Account, Thankfulneſs and Praiſe 

is fo reaſonable, ſo juſt a Debt to the Creator, that 
he 0% ealleth pe all the Creatures to pal 
od, in Fial cxlvili., Praiſe Dim all bis gets, 
Praiſe Rims all Vis Hoſts 3 Sun, Moon, Stats of Light, 
abe of Heavens, and Waters above the Heavin 
The Renton given for which is, . 5, 6. For i 17 


malided, ahi they were create; be hath alſo,efadliſh 
them for ever and ever ; he Dath made a Dicyte Whic 


they ſhall not pa/s. And. not theſe Celeſtials alone, 
but the Creatures of the Earth and Waters too, 
even the Meteors, Fire and Hail, Snow and Fapours, 
ferm)y Winds fulfilling bis Word. Yea, the very 
Mountains and Hills, Trees, Beaſts, and all Cattle, 
troeping Things, and flying Fowl. But in a ticu» 
lar manner, all the Ranks and Orders, alt the Ages 
and Sexes of Mankind are charged with this Duty; 


. 


Let them praiſe the Name of the Lord, far his Name 
alons is excellent 3 bis Glory is above the Earth and 
Heavens," V. 1ꝛꝛꝛ— . peng 
— —— — —— 
oe bendfitiuth t Si pecuniam ibi aligals donaverit, — benefi 
tlam Vocdbis tot metalla deſodit, tort flumina emiſit in ara, 
ſuper ques decurrunt ſold aurum vehentia : argenti, aris, ferri 
immane pondus omnibus loc li obrutum, cuſus in veſtigandi ili 
fatultaters dellit, = negas te ditepiſſe bineficium f Si domus ti- 
bi donetur, in qua marmoris aliquid Fiſplendeat, &c. Num me- 
diocre munus vocabis ? Ingens tibi domicilium, ſine ullo incen- 
du, aut ruine metu firuxit, in quo vides non tenues cruſtas 
— ſed integras lapidis pret ioſiſſimi moles, &c. negas it ullum 
mungIdgcopiſſe f Er cum iſta que habes magno aſtimes, quod eft | 
bel, nulli debere te judicas ? Unde tibi iſtum quem 
trahis ſpirtum ? Unde iſtam, per quam duttus vite tus difdenia 
atque ordinas, lucem ? &c, Senec. de Benet. L. 4. C. 6. 


Ft And 


434 Homage and Wor ſhip God's Due. Book Xl. 
And great Reaſon there is we ſhould he excited to 
rue oo unfeigned Thankfulneſs and Praiſe (b) to 
this our great BenefaQtor, if we reflect upon what 
hath been ſhewn in the preceding Survey, that the 
Creator hath done for Man alone, without any re- 

rd to the reſt of the Creatures, which ſome have 
Feld were made for the Sake of Man, Let us but 
teflect upon the Excellence and Immortality of our 
Soul; the incomparable Contrivance, ang. curious 
Structure of our Body; and the Care and Caution 
taken for the Security and Happineſs of our Stat 
and we ſhall find, that among the whole Race 
Beings, Man hath eſpecial Reaſon to magnify the 
Creator's Goodneſs, and with ſuitable ardent Aﬀe- 
Cons to be thankful unto him. 4s þ 
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* 0 Tempeſti vum tibi jam fuerit, qui in hiſce libris ver ſaris 
conſiderare, in utram Familiam recipi malis, Platonicamne ac 
Hippocraticam, & aliorum virorum, qui Nature opera miran- 
tur; an errum qui ca inſtftantur, quod non per Pedes natura 
oonſtituit\ effiuere Excrementa. Of which having told a Story 
of an Acquaintance. of his that blamed Nature on this Ac- 
count, he then goes on, At verò ſi de hujuſmodi pecu- 
dibus plura verba fecero, melioris mentis hommes meritd mi- 
bi forte ſuccenſeant, dicantque me polluere ſacrum ſurmonem, 
quem eg&.CONDIFORIS geri verum Hymnum compono, 
exiſlimoque in co veram eſſe pietatem, - ut fi noverim iþ/e 
primus, deinde e aliis expoſuerim, quanam ſit ipſius Sapientia, 
que Virtus, que Bonita. Mod enim cultu conveniente exor+ 
na verit omnia, nullique bona inviderit, id perſectiſima Boni- 
tatis ſpecimen eſſe flatuo; ꝙ hac quidem ratione ejus Bonita, 
Hymns nobis eſt celebranda. Hoe autem omne inveniſſe quo 
paste omnia potiſimum adornarentur, ſumma Sapientia oft : 
ciſſe autem omnia, qus voluit, Virtutis eft invitts, Galen. 
JH. Patt. L. 3. C10, n 
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.CHAP. 


P. 


Dominion entitle him unto, an 


from all his Work. This Sanctification (a), and 


a- de C H A P. VI. | | 
That we ought to pay Gop all due Homage and 


Morſbip, particularly that of the Lord's Day. 


OR a Concluſion of theſe Lectures, the laſt 
Thing I ſhall infer, from the foregoing De- 
monſtration of the Being and Attributes of GO 
ſhall be, that we ought to pay GOD all that Ho- 
mage and Horſhip which his Rightof Creation and 
his great Mercies 
call for from us. And foraſmuch as the Creator 
appointed, from the very Creation, one Day in 


ſeven to his Service, it will not therefore be impro- 


r to ſay ſomething upon that Subject: And if I 
inſiſt ſomewhat N and largely thereon, the 
Congruity thereof to the Deſign of theſe Lec- 
tures, and the foregoing Demonſtration, together 
with the too great Inadvertency about, and Neg- 
lect of this ancient, univerſal, and moſt reaſona - 
ble and neceſſary Duty, will, I hope, plead m 
Excuſe. But that I may ſay no more than is neceſ- 
fary on this Point, I ſhall confine my ſelf ro twa 
Things, the Time God hath taken, and the Buſine/5 
then to be performed. 

I. The Time is one Day in ſeven, and one of the 
ancienteſt Appointments it is which GOD gave 
to the World. For as ſoon as GOD had finiſhed 


| his fix Days Works of Creation, it is ſaid, Gen. ii, 


2, 3. be reſted on the ſeventh Day from all bis Work 
which be had made. And GO D bleſſed the ſeventh 
Day, and ſanctiſed it, becauſe that in it he had reſted 


— 


(a vp Uſibus divinis accommodavit, & communi & pro- 
fone uſu ſegregavit, in uſum ſacrum ad cultum Dei deſtinavit. 
irch. Concord. p. 1336. Deſtinari ad aliquid, Sacrari, &c. 


Buxtorf. in Verbo. 
Ff 2 bleſſing 
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436 . of the Sabbath. Book Xt 
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bleſſing the Seventh Day, was ſerting it apart, as a 
| Do of Diſtinction from the reſÞ of the Week- 
ays, and a Ne Ca it to holy Uſes and. Pur - 
Peer name e Commemoration of that great 
ork of thy Oreation. and paying Homage and 
Worſhip t to thar infinite Being, who. was the = 

fe Fof it. 
his Day 


Day, "thus conſecrated from the Beoidaing 
forthe CA noof the re e the World's 

irth-Day, 15 calls it, was probably'i in 7 

ealure forgotten in the 22 1 5 wicked Ages, 
which G0d Ioplaits of, Cen. vi. 7. and ſo after 
the Flood likewiſe. Bur after the Fern out of 
ot, when GOD ſertled the Jewi/b 1 
. to renew this Day, and to eſtab iſh i 

erperual ſtanding Law. And accordingly it 

was Bbſetyed down to our bleſſed SAVIOUR's 
Time, countenadeed, and ſtrictly obſerved by our 
eat LORD and Maſter himſelf, and his A 
es and Diſciples. in, and after his Time; and al- 
though for 055 Reaſons the Day was changed by 
og yer a Neven Day hath been conſtantly ob- 
ſerved in all Ages of Chriſtianity, down to our 
preſent Time. 

Thus we have a Day appointed by GOD him. 
ſelf, and obſerved throughout all Ages, except 


forne few perhaps, whichdeſerve not to be brought 
mro Example. 


And a wiſe De 


Ganation of Time this is, wel 


becoming the divine Care and Precaution; ſerving 


for the 8 our Bodies, and diſpatchi oh 
Affairs, and at the ſame Time to keep up 1 Sp iri- 
tual Temper of Mind. For by allow; x Days 

to labour, the Poor hath Time to earn his Bread, 
the Man of Buſineſs Time to diſpateh his Affairs, 
and every Man Time for the Work of his reſpec- 
tive Calling. But had there been more, or all our 
Time allotted to Labeut and T and none — 
0 rel 
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h. V. Ac ueuth Day a wiſe Appointment 4 37 
reſt and recruit, our Bodies and Spirits would have 
been tao much fatigued and waſted, and our Minds 
have been too long ed about worldly Matters, 
ſo as to have — ivine Things. But the in- 
finitely wiſe Ruler of the World, having taken 
the ſeventh Part of our Time to his own IVice, 
hath nted theſe Inconveniencies;' hath given 
a Relaxation to our ſelves; and Eaſe and Refreſh. 
ment to our wearied Beaſts, to poor fatigued Slaves, 
and ſuch as are under the! Bondigerof avaritious, 
cul Maſters. ' And this is one Reaſon Moſer gives 


"of he Reſervation and Reſt on the Seventh” Day, 


ie 13, 14, 15. Six Days ſbalt thou labour, aud 
4 all thy Work; but the Seventh is the Sabbath 
of thi LORD thy GOD, in it thou ſhalt nbt 
do an) Work, | thou, nor thy Children, Servants, 
Cattel, or Stranger, that thy Man Servant and 
Maid Servant may reſt as well as tbou. And re- 
member, that thou waſt a Servant, &c. therefore the 
Lord thy God commanded thee to keep the Sabbath 
Day. That carnal, greedy People, ſo bent upon 
Gain, without ſuch a Precept, would have ſcaree 
favoured their own Bodies, much leſs have had 
Mercy upon their poor Bonds-men and Benſts, 
but by | this wiſe Proviſion, this great Burden was 
tak en off. But on the other hand, as a longer 
Liberty would roo much have robbed the Maſter's 
Time, and bred Idleneſs, ſo by this wife Proviſi- 
on, of only one Day of Reſt, co fix of Labour, 
that inconvenience was alſo prevente. 
Thus the wiſe Governour of the World, hath 
taken Care for the Diſpatch of Buſineſs. But then as 
too long Engagement about worldly Matters, would 
take off Mens Minds from God and divine Ma- 
ters, ſo by this Reſervation of every Seventh yy 
that great Inconvenience is prevented alſo; all be. 
ing then bound to worſhip their great Lord and 
Maſter, to pay their Homages, and Acknowledg- 
7 | Ff 4 | ments 


438 Lord Day muſt be remember d. Book XI. 
ments to their infinitely kind Benefaftor z und in a 
word, to exerciſe themſelves in divine, religious 
Buſineſs, and ſo keep up that ſpiritual of 
Mind, that a perpetual, or too long Application 
to the World would deſtro r. Fett 

This, as it was a good Reaſon for the Order of 


2 Sabbath to the Jews; ſo is ts good a Reaſon ſor 
our Saviour's Continuance of the like Time in the 


Chhriſtian Church. K ban f 1 
And a Law this is, becoming the infinitely wiſe 
Creator and Conſervator of the World, a Law, 


not only of great Uſe to the r the Re- 


membrance of thoſe greateſt of 's Mercies then 
commemorated, but allo exactly adapted to the 
Life, Occaſions, and State of Man; of Man liv- 


ing in this, and a-kin to another World: A Law 


well calculated to the Diſpatch of our Affairs, with- 
out hurting our Bodies or Minds. And ſince the 
Law is fo wiſe and good, we have great Reaſon 
then to practiſe carefully the Duties incumbent up- 
on us; Which will fall under the Conſideration of 


e | 
II. Thing I propoſed, the Bufine/s of the Day, 
which God hath . to — And thake 
are two Things enjoyned in the Commandment, a 
Ceſſation from Labour and worldly Buſineſs, and 
that we remember to keep the Day holy. 
1. There muſt be a Ceſſation from worldly Bu- 
 fineſs, or a Reſt from Labour, as the Word Sab- 
bath (b) ſignifies. Six Days thou ſhalt do all thy 
Work, but the Seventh is the Sabbath of the Lord thy 
COD (not thy Day but his) in which neither thou, 
vor any belonging to thee, pow do any Work. In which 
— It is obſervable, how expreſs and parti- 
cular this Commandment is, more than others, in 
ordering all Sorts of Perſons to ceaſe from Work. 


| _ — u k .—-ᷓc— — 
r Ceſartio, Requier, | | 
2. We 


Chap. VI. Lord's Day muſt be remember 439 


plies,” n 
i, That there is — Danger of our forget- 
ting, neglecting, or being hindred from keeping 
the Day holy, either by the Infirmity and Carna- 
lieh of our own Nature, or from the Avocations 
5 33 1 a 
© zh; That the keeping it holy, is a Duty of more 
than ordinary Conſequence and N bee. And 


0 SY 


„We muſt remember to keep the bol 
Wien Remembrance is another Thing 410 l this 
more chan in the other Commandments, and im- 


of greareſt Conſequence this is, 


, To perpetuate the Remembrance of thoſe 


Works of GOD commemorated on that 

5 in the firſt Ages of the World, the Crea- 
tion; in the middle Ages, the Creation and De- 
livery from Agypt z and under Chriſtianity, the 
Creation and Redemption by Chriſt. Which Mer- 
cies, without ſuch frequent Occalions, would be 
ready to be forgotten, or diſregarded, in ſo lon 
a Tract of Time, as the World hath already flood: 
and may, by God's Mercy till ſtand. 

Secondly, To keepupa — Temper of Mind, 
by thoſe frequent weekly Exerciſes of Religion, as 
hath been already mention'd. 

Thirdly, To procure G O D's Bleſſing upon the 
Labours and Buſineſs of our ſix Days, which we can 
never expect ſhould be proſperous, if we are ne - 


pol of GOD's Time. For how can we ex- 


GO D's Bleſſing upon a Week ſo ill begun, 
ith a Neglect, or Abuſe of GO D's firſt « © 
And therefore if we become unproſperous in the 
Worldz if Loſſes, Troubles or Dangers befall us, 
let us reflect how we have ſpent the Lord's Day 
whether we have not wholly neglected it, or abu · 
ſed it in Riot, or made it a Day for taking Jour- 
neys, for more private Buſineſs, and leſs ſcanda- 
lous Labour, as the Cuſtom of too many is, 
Ff4 Thus 


n \ ; | ' 
49 Lord's Day how to be celelrateu, hoc xl. 
Thus having ſhewn what Reaſon, there ig to 
member to keep holy the Day dedicated to O, 
Mall conſider how we are to keep it Holy, and 
ſo conclude. Now the Way to keep it holy, is 


aw ſaith, is Sabbutum Boum ( Afnorum,. a 
abbath of Beat: But holy Acts are the pro 
Buſineſs for a halp Day, celebrated by rational 
ings. Among al 


is Worſbip, to pay (with our Fellow-Cteatur 
H es, Thanks, and Praiſes to, the infinite 
Creator and Redeemer of the World. This ait is 
the moſt; reaſonable Service, und proper Buſinel 
for this Day, ſo is what, hath been the Practice of 

Ages, It was as early as Coin and Ae“ Days, 
en, Iv. 3; What was practis d by religious Perſons 
in the following Ages, till the uns of the Law] 
and at the giving of that, God was pleas'd to or» 


Pip.of GOD, the aſſembling at the publick-P 
0 
Our 


der Places, and his particular: Worſhip, us well ag 


| the ſeventh Day. The Tabernacle and Temple 
were appointed by God's, exprels Command; be- 
ſides which, there were Synagogues all over the 
Nation; ſo that in our Saviour's Time, every 
great:Town or Village had one, or more in it, 
and Jer oy o, or more (e). ; 
Tbe Worſhip of theſe. Places, our bleſſed SA- 
VIQUR, was a conſtant and diligent frequenter of, 


'Tis ſaid, He went about all the Cities and — 


Teaching in their Synagogues, and Preaching, 

Hraling, &c. Mat. IX, If» And St. Luke re [= 
eth it as his conſtant. Cuſtom or Practice, Luke iv, 
16, Aud as his Cuſtom was, be went into the Syna+ 


gogue on the Sabbath- Day. 


2 vid. Lightfoot's Works, Vol. 2. p. 35. and 646. 


Having 


which, the grand, Pee 
moſt univerſally ptactis'd, is the Publitek: Hor + 


not by bare reſting from Work; for that, s a 
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I the public Aſſemblies, from which nothing but 


Chap. Vl. PublickI/orſpip not indifferent. 44 | 


Having thus mention'd the Practice of CHRIST, 
it 1s not neceſſary I ſhould ay much of the Pra- 
ice of his Apoſtles, and the following purer Ages 
of Chriſtianity, who, in ſhort, as their Duty was, 
diligently follow'd their great Maſter's Example. 
They did not think it enough to read and pray, and 
prai Coed at Home, but made Conſciexce of appear 


Sickneſs and ab/olute Neceſſity did detain them z and 
of Sick, or in Priſon, or under Baniſhment, nothing 
troubled them more, than that they could not come to 
Church, and joyn their Devotions to the common Ser« 


erb. If Perſecution at any Time forc'd them to 


deep a little Cloſe z yet no ſooner was there the leaſt 


Mitigation, but they preſently return'd to their open 
Duty, and publickly met all together, No trivial 
Pretences, no light Excuſes were then admitted for 
any ones Abſence from the Congregation, but accord» 


| bug to the Merit of the Cauſe, ſevere Cenſuret were 


paſi'd upon them, Ke. to exprels it in the Words 
ot one of our beſt Antiquaries (4), 

The publick Worſhip of GOD then, is not 4 
Matter of Indifference, which Men have in their 
own Power to do, or omit as w_ "rp neither 
is it enough to read, pra , or praile God at Home, 
(unleſs ſome inevitable Nec ity hindereth ) be- 
cauſe the appearing in GOD's Houle, on bis Day, 
is an Act ot Homage and Fealty, due to the CRE» 
ATOR, a Right of Sovereignty we pay him. And 
the with-holding thoſe Rights and Dues from 
GOD, is a kind of rejecting GOD, a diſowning 
his Sovereignty, and a withdrawing our Obedi- 
ence and Service, And this was the very Reaſon 
why the Profanation of the Sabbath was puniſh'd 
with Death among the Jews, the Sabbath being a 
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(4) Dr. Cue prim. Chriſt, Par. 1. e. 7. 
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% Profanationof the Sabbath, &c. Book XI. 
Sign, or Badge of the GOD they own'd and 
worſhipp'd. (e) Thus Exod. xxxi. 13. My Sab- 
ub ye ſhall keep; for it is a SIGN between me 
and you, throughout your Generations ; that ye may 
know that / am the LORD, that doth ſanttify you; 
or as the Original may be render'd, a Sign to - 
knowledge, that I Jehovah am your Santtifier, or 
your God ; For as our learned Aſede obſerves, to be 
the Sanflifier of a People, and to be their God, is all 
one. So likewiſe very expreſſly in Ezek. xx! 20. 
Hallou wy Sabbaths, and they ſhall be a Sign be. 


„ 
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(e) At this Day it is cuſtomary for Servants to wear 
the Livery of their Maſters, and others to bear Badges of 
their Order, Profeſſion, Servility, cc. So in former Ages, 
and divers Countries, it was uſual to bear Badges, Marks 
and Signs on divers Occaſions. In Ee ix. 4. A Mark was 
to be ſet on the Forehead of thoſe that lamented the Abomina- 
gion of the City, The like was to be done upon them in 
Rev. vii. 3. and ix. 4. So the Worſhippers of the Beaſt, Rev. 
ill. 16, were to receive a yeewyue, A Mark in their right 
Hind, on their Foreheads, Thoſe xagayualn, EPegyidec, Bad- 
, &c, were very common. Soldiers and Slaves bare them 
their Arms or Foreheads; ſuch as were matriculated in 
che Heterie, or Companies, bare the Badge or Mark of their 
Company; and whoever liſted himſelf into the Society of 
any of the ſeveral Gods, received a x«epyun, or a Mark in 
his Body, (commonly made with red-hot Needles, or ſome 
burning in the Fleſh,) of the God he had liſted himſelf un- 
der. And after Chriſtianity was planted, the Chriſtians bad 
alſo. their Sign of the Croſs. And not only Marks in their 

eſh, Badges on their Cloaths, exc. were uſual; but alſo 
the Dedication of Days to their imaginary Deities. Not 
to ſpeak of their Feſtivals, exc. the Days of the Week were 
all dedicated to ſome of their Deities. Among the Romans, 
Sunday and Monday, to the Sun and Avon; Tueſday to 
Mart, Wedneſday to Mercury, &c. So our Saxon Ance- 
tors did the ſame ; Sunday and Monday, (as the Roman, 
did,) to the Sun and Moon; Tueſday to Tuyſco; Wedneſ- 
day to Woden; Thurſday to Thor ; Fiiday to Friga; and Sa- 
turday to Seater : An Account of which Deities, with the 
Figures under which they were worſhipp'd, may be met 
with in our learned Verſtegan. Chap. 3. p. 68. 
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Chap. VI. Neceſſity of Publick Worſbip. 443 
tween me and you, that ye may know that 1 am thy 
LORD your GOD, or rather as before, 70 ac. 
knowledge that I ZEHOY AH am your GOD. © 
The Sabbath being thus a Sign, a Mark, or 
Badge, to GE God to be their God, it 
follows, that a * — or Contempt of that 
Day, redounded to GOD} to flight that, was 
fighting God; to profane that, was to affront 
God; fo 
equitable Penalty than Death? And although un- 
der Chriſtianity, the Puniſhment is not made Ca- 
ral, yet have we no leſs Reaſon for the ſtrict 
bſervance of this holy Day, than the Jews, but 


rather greater Reaſons. For the GOD we wor- 


ſhip, is the ſame: If after ſix Days Labour, he 
was, by the Seventh, own'd to be GOD, the 
Creator; no leſs.is he by our Chriſtian Lord's Day: 
If by the Celebration of the Sabbath, the -Remem- 
brance of their Deliverance from the Afgyprian 
Bondage was kept up, and GOD acknowledged 
to be the Effecter thereof; we Chriſtians have a 
8 Deliverance, we own our Deliverance from 
in 


and Satan, wrought by a greater Redeemer 
than Moſes, even the bleſſed JESUS, whoſe Re- 


ſurrection, and the Completion of our Redem 
tion thereby, was perform'd on the Chriſtian 


Lord's-Day. 


And now to ſum up, and conclude theſe In- 


ferences, and ſo put an End to this Part of my 
Survey: Since it appears, that the Works of the 
LORD are ſo great, ſo wiſely contriv'd, fo accu- 
rately made, as to deſerve to be enquir'd into; 
lince they are alſo ſo manifeſt Demonſtrations of 
the Creator's Being and Attributes, that all the 
World is ſenſible thereof, ro the great Reproach 
of Atheiſm : What remaineth? But that we fear 
and obey ſo great and tremendous a Being; that 


we be truly thankful for, and magnify and pan 
is 


r the Puniſhment of which, What more. 


19 
o 
: 
8 0 
0 


= 5 LOT manifeied us in, his Wor 
5 nts * * he hath 15 a Wark 
| the Beginning, for theſe Services, 
wa we — 11 meet together, commemorate 
and celebrate the great Work of Creation, that 
we may Yy pay our s of Devotion, Worſhip, Ho- 
calty to him; er | 
Pn Diſtribution of our Time, What 
we * but conſcientiouſly and firhfully 
pay GOD theſe his Rights and Dues? And 38 

carefully and diligently manage GOD's Time and 
Diſcharge ha 3 then, as we do our on 
mp. ar — 3 particularly that with che 
love the Habitation, of Göde 
py 5 Plus where his Honour dwelleth; 
his good Reſolution. in P/a/. 
v. y, with which I all c conclude z, But as for me, 
4 will come into thine Houſe in the Multitude of thy 
9 2 * in thy Teer will I Wonſhip towards * 

— 

ow. to the 8 IGG GO D, the omni- 
potent Creator and Preſerver of the World, the 
gracious Redeemer, Sanctifier, and Inſpirer 
of Mankind, be all Honour, Praile and F bankys 

N 98g « ever. Amon. 
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M Derham's Aſtro-Theology: Or, A Demonſtration 


of the Being and Attributes of God, from a Survey 
of the Heavens, illuftrated with Copper-Plates. The Third 
Edition, Octavo, 1719. 


The Wiſdom of God manifeſted in the Works of the 


Creation. In Two Parts, viz. The Heavenly Bodi — _ 


ments, Meteors, Foſſils, Vegetables, Animals, Beaſts, Birds, 


Fiſhes, and Inſe&ts) more particularly in the Body of the 


Earth, its Figure, Motion and Conſiſtency in the admirable 
Structure of the Bodies of Man, and other Animals; as alſo 
in their Generation, &c. With Anſwers to ſome Objections, 
By John Ray, late Fellow of the Royal Society, The Se- 
venth Edition, Octavo, 1717. 

— Three Phyfico- Theological Diſcourſes, concerning, 
I. The Primitive Chaos, and Creation of the World. II. The 
general Deluge, its Cauſes and Effects. III. The Diſſoluti- 


on of the World, and future Conflagration, Wherein are 


largely diſcuſſed the Production and Uſe of Mountains; the 
Original of Fountains, of formed Stones ; and Sea Fiſhes 


Bones and Shells found in the Earth; the Effects of parti- 


cular Floods, and Inundations of the Sea, the Eruptions of 
Vulcano's; the Nature and Cauſes of Earthquakes, Alſo an 
Hiſtorical Account of thoſe two late remarkable ones in Ja- 
maica and England. With Practical Inferences. The Third 
Edition. IIluſtrated with Copper-Plates, and much more 
enlarged than the former Editions, from the Author's own 
Manuſcripts, Octavo, 1713. | 
Philoſophical Letters between the late learned Mr. Ray, 
and ſeveral of his ingenious Correſpondents, Natives and 
Foreigners. To which are added thoſe of Francis Willugh- 
by, Eſq; the whole conſiſting of many curious Diſcoveries 
and Improvements in the Hiſtory of Quadrupeds, Birds, 
Fiſhes, InſeRs, Plants, Foſſiles, Fountains, &c. Publiſhed 
by the Reverend Mr. Derham, Octavo. 1718, 
Perſuaſive to a Holy Life, from the Happineſs which at- 
tends it both in this World, and in the World to come. 
Synopſis” Methodica Avium &. Piſcium, opus poſthumum, 
quod vivus recenſuit & perfecit ipſe inſiguiſſimus Author; in 
uo, multas ſpecies, in ipſius Ornithologia & Ichthyologii 
ö adjecit, Methodumque ſuam Piſcium naturæ ma- 
gis canvenientem reddit. Cum Appendice & Iconibus. E- 
dente W. Derham, Octavo, 1713. | 
Philoſophical Tranſactions, giving ſome Account of the 
preſent Undertakings, _— and Labours of the Ingeni— 
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Books printed for W. and J. IN Ns. 
aus, in many conſiderable Parts of World. Continued and 
publiſhed by Edm. Halley, J. V. D. Savillian Profeſſor of 
Geom. Oxon. and Reg. Soc. Secr. Quarto. Where may 
be had complet Seats, or ſingle Numbers. a 
Opticks: Or, A Treatiſe of the Reflections, Refractions, 

Iuflections and Colours of Light. By Sir Iſaac Newton, Knt. 

Tube Second Edition, with Additions, Octavo, 1717: 


: 


| 
'F A Treatiſe of Algebra, in Two Books: The firſt treating 
1 of the Arithmetical, and the ſecond of the Geometrical 
6 Fart. By Philip Ronayne, Gent. Octavo, 1717. | 
The Lives of the French, Italian, and German Philoſo- 
phers, late Members of the Royal Academy. of Sciences in 
Paris. Together with Abſtracts of the choiceſt Pieces com- 
municated by them to that illuſtiious Society. To which is 
added the Preface of the ingenious Monſieur Fontenelle, 
Secretary and Author of the Hiſtory of the ſaid Academy, 
Octavo, 1717. N CY" 
| Dr. Robert Hooke's poſthumous Works, in which the 
= preſent Deficiency of Natural Philoſophy is diſcourſed of; 
| with the Methods of rendring it more certain and beneficial, 
&c. Publiſh'd by Richard Waller, Eſq; Folio. 

- Botanick Eſſays in Two Parts. The firſt containing, The 

Structure of the Flowers, and the Fructification of Plants, 
with their various Diſtributions into Method. And the ſe- 
cond,” the Generation of Plants, with their Sexes, and Man- 
ner of impregnating the Seed: Alſo, concerning the Ani- 
malcula in Semine Maſculino. Together with the Nouriſh- 
ment of Plants, and Circulation of the Sap in all Seaſons, 
analogous to that of the Blood in Animals, with many cu- 
rious Remarks, and ſeveral Diſcoveries and Improvements, 
adorned with Figures. By Patrick Blair, M. D. Fellow of 
the Royal Society, Octavo, 1720. 

Mr. Martin's Diſcourſe of Natural Religion, Octavo, 1720. 
| His Diſſertation on the 7h Verſe of the 5*Þ Chap- 
ter of St. John's firſt Epiſtle, There are three that bare Record 
in Heaven, &c. Octavo, 1719. | 
| His Defence of the Teſtimony given to our Sa- 
viour by Joſephus, Octavo, 1719. 

His Examination' of Mr. Emlyn's Anſwer to his 
Diſſertation on St. John, &c. Octavo, 1719. 
Dr. Bennet's Diſcourſe on the Trinity, Octavo, 1718. 
His Directions for ſtudying Divinity, Octavo, 1719. 
Diſcourſe of Schiſm, Octavo, 1718. 
Pious Thoughts, by the late Archbiſhop of Cambray, 
Octavo, 1719. | | 

Mr. Bragg's practical Obſervations on the Parables and Mi- | 

racles of out bleſſed Saviour, Four Volumes, Octavo, 1719, 


